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Ge High Way needs no Pavement 


From its first chugging start, the 
automobile had inherent utility, But 
it took forty billion dollars, spent 
to build 3,038,000 miles of high- 
ways, roads and streets, to extract 
the vehicle’s full use. 

The airplane, with all of its inher- 
ent utility, meeds no similar sum. 
Post-war construction plans, totaling 
between one and two billion, will go 
far towards making a world-wide 
air transport system available to any 
community in any location. 


WRIGHT POWERS THE 


Lower air fares and cargo rates in 
the future will increase the value of 
such air transport to each city and 
nation. Reduced rates will result 
both from traffic gains and new 
equipment. Wright Aeronautical is 
helping to make such rates a reality 
by constant improvements in air- 
craft engines, by building engines 
that pay their way in use. 


WRIGHT AERONAUTICAL CORPORATION 
Paterson, New Jersey, U. S. A. 
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Cyclones Save 3 Ways 


LESS WEIGHT—-MORE PAYLOAD 
LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 
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Aircraft Engines 
A Division of 
CURTISS-WRIGHT CORPORATION 
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Airplanes carry gasoline in rubber suitcases 


HEN the crew chief of a Consoli- 

dated ‘‘Liberator”’ says, “‘Fill ’er 
up,” here’s what they fill. These gas 
tanks are arranged exactly as in the plane’s 
wings. They look like this because they 
were designed to ‘‘eat”’ bullets and get 
away with it. 

B. F. Goodrich makes them to seal 
so fast only a few drops of gasoline can 
leak out! They can tt .50 calibre ma- 
chine gun slugs, incendiaries, even small 
cannon fire, without exploding. 

The tank wall is the secret. It’s sort 
of a triple-decker sandwich of synthetic 
rubbers and fabric. Some of these layers 
are resilient enough to be = aside 
rather than owt when a bullet goes 
through. They spring back in place after 
it’s past. 


Any hole still left at this point is sealed 
by the very act of gasoline starting to leak 
through. For one of the special layers 
(called the sealant) swells when gasoline 
touches it, and this instantly closes the 
puncture. 

B. F. Goodrich engineers pioneered 
many of the developments that led to 
today’s life-saving bullet-sealing fuel 
tanks. They make oil tanks that seal the 
same way.. Y ae hose, too. Intimate 
knowledge of synthetic rubbers made all 
these possible. y 

Many other B. F. GoG@drith aircraft 
canggeose reflect unus Synthetic rub- 

er experience. Among them’ nifolded™ 
engine parts that resist oil and stand up 
under extremes of treat and ‘cold; ex- 
pander tubes for brakes that stop planes 


045373 


efficiently in the Arctic or the tropics; 
even the largest airplane tires are now 
made principally of synthetic rubber. 

They’re part of a family of more than 
80 rubber parts that carry the name B. F. 
Goodrich wherever rubber flies. The 
B. F. Goodrich Company, Aeronautical 
Division, Akron, Ohio. 











RFC will sell billions 
of dollars of surplus flying 
materiel to qualified schools 


at fantastically low prices. 


By JOAN DAVID 


ing Fortress for $350, a Douglas Sky- 

train or a Lockheed Hudson for $150, a 
glider for $50, a 1,600-h.p. Pratt and Whit- 
ney radial engine for $10, an altimeter for 
$1. That means that a Lightning at $150, 
or a Mitchell at $200, costs you less than 
one-twentieth of what crating and ship- 
ping charges on those planes would be 
from Los Angeles to Chicago—$3,200 and 
$4,500 respectively. 

Yes, it’s true—but there are strings at- 
tached. These are the prices at which 
the Reconstruction Finance Corporation 
has been authorized by the Surplus Prop- 
erty Board to dispose of a major part of 
our enormous aviation surplus. Benefi- 
ciaries under the plan, which took effect 


Vino can buy a Link Trainer or a Fly- 


May 10, 1945, are some 30,000 U.S. schools 
and colleges which can meet the terms 
imposed by the regulation. 

Justification for this dramatic action is 
contained in Section 13 of the Surplus 
Property Act of 1944. In permitting the 
sale or lease of “surplus property that is 
appropriate for school, classroom, or oth- 
er educational use . . . to tax-supported 
educational institutions and to other non- 
profit educational institutions . . . exempt 
from taxation . . . under the Internal 
Revenue Code,” the Act requires that in 
fixing prices the Board “shall take into 
consideration any benefit which has ac- 
crued or may accrue to the U.S. from 
the use of such property by any such 
. . . institution.” 
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Eligible under the rules, therefore, are 
every secondary school, every tax-free 
college or university, the Boy Scouts, 
YMCA’s, state-sponsored rehabilitation or 
vocational schools—even prison schools. 

The Surplus Property Board’s Regula- 
tion No. 4 on “Disposal of Surplus Aero- 
nautical Property to Educational Institu- 
tions for Non-Flight Use,” requires that 
the educational institution acquiring the 
property shall certify in a notarized cer- 
tificate that the property is to be used 
only for non-flight instructional, research, 
or experimental purposes; that it will not 
be used for flight purposes, and that it 
will be sold only as scrap and then only 
after it has been made completely unfit 
and useless for its original purposes. 

SPB’s chairman, ex-Sen. Guy M. Gil- 
lette of Iowa, explains: “We are fully 
aware that air power is founded on tech- 
nical knowledge. . . . We plan to distrib- 
ute aircraft and parts to schools and col- 
leges throughout the nation for classroom 





and laboratory use. It is the Board’s 
desire to make surplus disposal a positive 
instrument for advancing the excellence 
of American aviation.” 

The Board’s action was not entirely un- 
precedented. The Army and Navy, by 
virtue of Acts of Congress passed in the 
’20’s, had channeled a moderate amount 
of obsolete and non-reparable equipment 
to approximately 7,000 schools. Some got 
just a single item, such as an engine. A 
few were fairly well equipped. The pro- 
gram gained momentum with World War 
II and, during this past March alone, $9,- 
000,000 worth of aeronautical equipment 
was given away by the Army, most of it 
to schools providing Government-spon- 
sored war training. By that time, how- 
ever, the value of surplus aeronautical 
property was well over a billion dollars 
and promises to be several times that be- 
fore the final tally is in. 

The largest amount of aeronautical sur- 
plus is by far the least marketable, Com- 


School 
of dolla 


An engine like this single-row radial having 
a cylinder installed at the Shelby County 


Old bombers, like these Lockheed Hudsons at 
the Shelby County school, now can be bought 
by similarly qualified schools for a nominal price. 
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School of Aeronautics, originally cost thousands 
of dollars. The SPB price to the school is only $10. 





Proper tail section rigging, an important phase of airplane structure, can now 
be taught classes similar to those at the Shelby school, illustrated above. 





























TYPICAL SURPLUS PRICES 
AIRCRAFT ENGINES 
Name Name Price 
Douglas Havoc ..... Warner R-500 (165 h.p.)............ $ 10 
Douglas Dauntless . . Wright R-1820 (600-1,000 h.p.)...... 10 
Curtiss Helldiver ... Pratt & Whitney R-2800 (1,550- 
Lockheed Hudson ... 1,675 4 ere r rT Tt 10 
Grumman Avenger ......--.--+-+ee0+ 100 =Lycoming 0-145 (65 h.p.)............ 10 
ee 200 Packard V-1650 (2435 h.p.)......... 10 
Boeing Fortress ........-seeeeeeeees 350 Allison V-1710 (2150 h.p.)........... 10 
North American Mitchell............. 200 
Soncetidates DOPSMEED: 0 6s veccceeses . 
Beechcraft Traveller ............+++- 
Curtiss-Wright Commando ........... 200 ACCESSORIES, ETC. 
SD SRE  ccoc ccc cocsctoccess 150 
Stkersky Excelibur .........cccccces BE RENEE osc ces ccwcdsssvececcovcss $ 1 
Chance Vought Kingfisher............ BD  SCEPREPOOEE oc ccccccvecccccccccccces 3 
Cevties SemRGWE .occccsecccccscsces 50 Gyro Flux Gate and Compass......... 1 
SO SD satccncnpeseweseese 150 Remote Indicating Compass.......... 1 
Grumman Widgeon ...........-.+++- VED GEUUIIED ccccnccscccscescccccscses 3 
Lockheed Lightning ................- 150 Propeller (four-blade, except counter- 
Republic Thunderbolt ............... 100 pire ve hydraulic control, electric 
North American Mustang............ 100 GOUNTGED cs vccwccesvcsecccccceccsce 15 
Northrop Black Widow.............. 150 Propeller (counterrotating, hydraulic 
Cem TRIE: .69.0:0:4-0:9-4960490088% 109 control, electric control).......... 15 
North Americon Texan.............. 160 Link Trainer (18'x22’x10’)........... 350 
Se — — —! 








bat planes (war-weary or obsolete), plus 
the spares which were made for them, 
form a large part of it. In addition, there 
ere so many marketable items that all 
cannot be sold. The so-called “Pogue Re- 
port” on Surplus Aircraft Disposal (sub- 
mitted to ex-surplus Property Adminis- 
trator Will Clayton by a committee head- 
ed by Civil Aeronautic Board’s Chairman 
L. Welch Pogue) pointed out the vastness 
of the supply: 

“After all the aviation needs for sur- 
plus aircraft have been met, we believe 
it probable that large surpluses will re- 
main. Markets and uses for these re- 


maining surpluses will exist in education- 
al, experimental, memorial, and miscel- 
laneous non-aviation uses. We urge every 
possible meritorious utilization. But even 


after all conceivable needs and uses have 
been met, surpluses will remain.” 

Since adapting the aviation industry to 
a lot of outmoded planes-on-hand would 
practically stifle its development, non- 
aviation uses were sought. A number of 
planes were dismantled to determine 
what use might be made of the compon- 
ents, and to find out whether such sal- 
vage work would be economically worth- 
while. 

One of the guinea pigs was a war-weary 
Liberator. After 783 man-hours (at a 
conservative $l-an-hour) the 32,759 
pounds of engines, airframe, armament, 
rubber, propellers, landing gear, hydrau- 
lic mechanisms, radio and _ electrical 
equipment was spread out for the salvage 
experts to judge. Only one part proved 


saleable—as souvenir ashtrays! The rest 
was classed as scrap, useful only after it 
had been melted down. 

The main danger was that much of this 
surplus would be retained for years in 
Government warehouses in the hope of 
finding a market for it—and then be sold 
as scrap. Not only does equipment de- 
teriorate rapidly in storage, but mainte- 
nance charges soar. Engines must be 
turned over from time to time; they must 
be kept “pickled.” Planes must be tied 
down on airfields and must be checked 


periodically. 
There has been almost-universal ap- 
proval of SPB’s regulation. Military 


strategists heaved a sigh of relief. “You 
can’t stockpile an airforce,” they declare, 
pointing out a wartime eight-month ob- 
solescence rate for combat planes. The 
fewer surplus planes we have on hand 
at the war’s end, the more modern our 
air forces will be. 

Aircraft manufacturers, whose jitters at 
the prospect of a glutted aviation market 
have cropped out lately into quarter-page 
newspaper ads, swallowed it like a seda- 
tive. The more air-educated young Amer- 
ica is, the bigger its potential peace- 
time demand for planes. 

For teachers and students alike, it 
comes as a windfall. Aeronautical train- 
ing, on a scale inconceivable a few years 
ago, now can become a practical reality. 
For the taxpayer, there is the consoling 
thought that, despite the 95 per cent or 
more price reduction, the public is get- 
ting a very real return from equipment 
that would otherwise have been scrapped 
and written off as part of the cost of war. 

The mechanics of distributing this sur- 
plus aeronautical equipment to a possible 

(Continued on page 142) 














By Lieut. 


ROBERT E. JOHNSTON 


Navigator, 8th Air Force, now assigned to AAF 
Navigation School, San Marcos, Tex. 

















Nazi bombs made the 8th Air Force's 


first shuttle mission a one-way trip. 


ARLY in June, 1944, the words “top 

secret” clamped down on our base 

like an English fog. “Top secret” is 
a tough phrase in the Air Forces; it 
means air-tight, talk-tight security and 
nothing less. To us, it also meant con- 
finement to the base and tightening an- 
ticipation of a big job coming up. 

Then came a closely-guarded meeting 
of air crews in the oversized Nissen hut 
we used for briefing. But still we kept 
our mouths shut. We were one of the 
oldest Fortress groups in England and we 
knew that security means lives. On the 


This is a condensed version of an al 
entitled “Shtoy” published in Log of N 
gation, house organ of the AAF Navigation 
school, Ellington Field, Tex 
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Over the flat Ukraine, these shuttle-bombing Fortresses used 
dead reckoning alone to reach their designated Russian base. 


evening of June 20 we were alerted as 
usual but this time we had orders to pack 
B-4 bags with Class A uniform and an 
issue of special escape kits and identifi- 
cation cards. Very early the next morn- 
ing we were tense but not surprised when 
the big map at the front of the briefing 
room was uncovered and showed the 
route running endlessly across Europe. 

Russia! Once before the 15th Air Force 
had run a shuttle mission from Italy to 
Russia and now we were to make fur- 
ther history by a shuttle across all of oc- 
cupied Europe, bombing deep in Ger- 
many and going on to bases in the 
Ukraine. 

The mission started in the routine way 
except that the preparation of the navi- 





gators was an epic of its kind. The flight 
plan covered two large sheets. We drew 
courses on some eight mercators extend- 
ing from 0° to beyond 32° east longitude. 
To cover pilotage requirements we carried 
a roll of maps about eight inches in diam- 
eter-in reserve for missions out of Rus- 
sia. It was a wearisome load and as I 
moved slowly out from our locker room 
to the trucks bearing flying clothes, brief- 
case, sextant, map-rolls, HO-218 books, 
musette bag and canteen, I felt like a 
pack mule and probably sounded like one 
to my long-suffering pilot. When we got 
out to the planes we found that one gun- 
ner in each bomber had been replaced by 
a Mustang mechanic who had been flown 
up the night before. It would be the first 
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between Britain and Russia. 


mission for any of them and they were 
even more excited than we were. It would 
be their job to service our Mustang es- 
cort planes while in Russia. 

With the navigators safely stuffed into 
thei@ planes, we took off. Our target was 


Ruhland, a large oil refinery northeast 
of Dresden 
As we moved into Germany, towns 


ahead of us began to put up smoke- 
screens, while far to our left we could 
see the Berlin barrage pounding at other 
groups and wings assigned to tougher but 
less spectacular jobs. The day was clear 
and we bombed visually through an in- 
effective smokescreen. As we came out 
of the thick flak, which quite reasonably 
had upset our mechanic guest-gunner, 
smoke rose behind us in tremendous bil- 
lows and we knew we had put them in 
there solid. Tension relaxed a little but 
there was still a long way to go. 

Map after map came off the roll. All 
around us our far-flying Mustang escort 
rode steadily. Over Poland everyone was 
taking things easy and a little bull began 
to flow on the interphone. Then it hap- 
pened. Over Brest-Litovsk, cloud cover 
gave the Germans their tactical chance 
and like a flash the Me-109’s were coming 
through at us. The first attack was so 
sudden I found myself shooting a nose- 
gun from the hip. My bombardier and 
I hit one, heard the ball turret man say 
he was spinning in, and as quickly as 
that the attack was over. But 20-mm. ar- 
mor-piercing shells had hit us solidly and 
one of them, coming in over the bombar- 
dier’s head, had zipped in back of me, 


demolished my interphone jackbox and 
the hydraulic lines in the dashboard, 
pierced a rudder pedal and torn a six- 
inch piece out of the leg of Hooper, our 
pilot. Croce, the belly gunner, came up 
and administered first aid and morphine. 
We wanted Hooper to let us put him in 
the radio room but he insisted on keeping 
his seat and he was boss. 

Soon we were past the front lines in 
Russia and the navigation grew tougher. 


Nazi bombs totally destroyed the U. S. Fortresses on the Poltava airfield after they had completed the first shuttle-bombing run 
To return to London, the crews flew a 10,000-mile circuitous route via Teheran and North Africa. 


The Ukraine is a vast ocean of check- 
point-free forms—similar to our Middle 
West but with far fewer cities, towns or 
railroads. Radio aids are almost non-ex- 
istent; the strange navigator comes down 
to the bedrock of dead reckoning [DR]. 
The maps we had, too, were far from 
complete as we regard maps. We let 
down slowly and soon Russian peasants 
could be seen, pausing in the work of 
(Continued on page 88) 





AAF crewmen noted with envy that all Russian KP's were girls. In addition to chow-line duty, 


the girls served as guards and antiaircraft gun crews. 


Their homes were railroad box-cars. 
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hing like 52 seconds. The Lis- 
isank off Makin in 1943 in about 

Obviotisly the baby flat tops 

not take a lot’ of punishment, not be- 
cause of faulty design or construction 
nor because of failure on the part of the 
ship’s company to bang away lustily and 
with all they’ve got at attacking enemy 
planes or submarines. They were built as 
a stop-gap when the Navy desperately 
needed them, They were intended to be 
loaded with planes to their gunwales and 
to transport them to within flying dis- 
tance of the first-line carriers and there 
replace the losses of their big sisters. The 
jeep carriers were thrown together in a 
matter of months to go as escorts for the 
Atlantic convoys when the Battle of the 
Atlantic was grim and desperate and the 
Nazi subs prowled by scores. 

Now these carriers are in the Pacific 
—out in the big league with ships like 
the Enterprise, and the new Lexington 
and other CV’s and the CVL’s. At some 
Pacific base before a push you can see a 
huge carrier like the Lexington moored 
alongside the abrupt bank of the island, 
and behind her, as though she had given 
birth to it,-will lie the Natoma Bay, awk- 
ward and unbeautiful as a new colt. 
Sailors on the Lexington will lean over 
the fantail and ask those on the Natoma 
Bay if their flight deck is a catwalk. They 
will want to know “what makes that 
thing run—squirrels?” And when the 
Lexington pulls away with her grand b-t- 
ter-than-30 knots the Natoma Bay will 
be panting and bucking at her much 
slower spced. 

When the push really starts and the 
troops are hitting the alien beaches, the 
first-line jobs are steaming proudly 
around searching those strange seas for 
the Jap fleet, or any part of it. But the 
jeeps—they’re hanging off the shores of 
a low island, supporting the troops. 

There is no fine turkey shoot for the 
pilots on the jeeps, no dipping into a big 
barrel and pulling out a fistful of medals. 
These glamorous things are for the aire- 
dales on the big carriers. There’s nothing 
but hard work for the jeeps, and danger 
in long stretches—a peculiar, drawn-out 
and disagreeable danger. However, if the 
big jobs are away, as they were during 

(Continued on page 104) 


CVE's fight in both oceans. In foreground, heading for the August 15, 1944, invasion of south- 
ern France, is the U.S.S. Tulagi. With it is the U.S.S. Kasaan Bay and seven British escort carriers. 


The U.S.S. Card, one of the first CVE's, was also the first to get a unit citation, It 
was converted from a merchant ship hull and launched in Tacoma, November 8, 1942. 


Memorial services aboard a CVE. Pilots on the escort carriers fly more hours than 
those aboard the bigger carriers, they support landings—and they suffer casualties. 































TELESCOPE EYEPIECE. Bombardier 
sights on target through this rubber 
eyepiece while telescope mirror is 


CAGING KNOB. Gyro is locked or “caged” 
until plane is turned to put initial point 
and aiming point in line. Bombardier then 
uncages the gyro and engages the direc- 
tional clutch to hold the plane on its course. 


driven electrically to follow the target. 
























GYROSCOPE WINDOW. 
Bubble levels inside the win- 
dow indicaie precession of 
either gyro. The precession 
knobs correct condition 


fe 


Pees 
GYRO em 
KNOBS. If violent maneu- 
vers are engaged in while 
gyre is _waceged, it will — 
precess, that is, begin 
spinning off its vertical axis. 
Knobs correct precessing 


TRIGGER. After necessary 
presettings, the trigger is 
raised and locked. Bomb- 
sight then takes command, 
flies the plane and releases 
bomb load automatically. 


DRIFT SCALE. This scale is for 
pre-setting the drift corrections. 


PLANE 
DIRECTION 


LEVELLING BUBBLE. Used to 


keep check on level of stabilizer. 


DIRECTIONAL CLUTCH. En- 
gaged when beginning bomb run 
after gyro is uncaged. The mech- 
anism that it controls keeps the 
aircraft headed straight on course. 





Jae BOMBSIGHT 


INDICATOR WINDOW. Beneath this cover are the 
rate index and the power-driven telescope index, in. 
dicating speed of drive of mirror in telescope. The 


telescope index drives on the preset rate index, 
As they meet, bombs are automatically dropped, 


TRAIL PLATE. This scale} 
set to correspond with di 
tance bomb will lag behin 
plane due to air resistance. 


“a 


DISC SPEED 
KNOBS. Covered 
dials preset the 
calculated speed 
with which bombs 
of a given we ght 
will fall to target, 


COURSE KNOB. Two knob 
here correct for drift b 
sending electric signals 
pilot or automatic pild 


Outer knob on same shal 


makes finer adjustment 
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= 
Here is the first, exclusive description of 
how the famed Norden bombsight works. 
are the 
lex, in. 
». The 
inden, INCE crashed bombers have provided our enemies with 
>pped, § the famed Norden bombsight, the armed services have 
made available to Frye, for the first time, detailed 
photographs and descriptions of this precision instrument. 
For years, the Norden was so secret it could hardly be 
ia mentioned. It was kept in air-conditioned dustproof 
See vaults, surrounded by high barbed wire and constantly 
with di patrolled by guards. When a bombsight was taken to a 


sistante, pistols and its canvas cover was never removed until the 
aircraft was in flight. AAF bombardiers had to swear a 
solemn oath to guard it with their lives. 

Early in the war when a Catalina sank near a coral atoll 
just south of Hawaii, U. S. Naval vessels were dispatched 
to the scene and divers searched for the plane. Grappling 


somal plane it was always carried by two men wearing service 


PEED hooks brought it up, the bombsight was removed and de- 
overed stroyed, and the plane was allowed to return to the bot- 
et thee * tom. 

speed The complete bombsight actually is two mechanisms— 
bombs a lower unit or stabilizer, and an upper unit consisting of 


a number of assemblies, most important of which are the 








} wal telescope, the computer and the gyro. The stabilizer keeps 
the line-of-sight direction fixed, or controlled. It also ' 
initiates a signal that tells the pilot or auto pilot how the i 
plane is to be maneuvered to solve the bombing problem. 

The stabilizer also controls the flight of the plane, Sailor demonstrates how bombsight is operated. His right 

through the ship’s pilot or auto pilot. So well do the stabi- . . 
lizer and auto-pilot perform this function that, once the hand adjusts rate knobs (3), while left hand oper- 
bombsight has been set on the bombing run, the plane ates course knobs not visible. Figure | at top is caging 
would continue its flight on a perfectly even keel and drop knob and (2) is window of telescope through which he peers. 

wo knob 

drift b 

gnals 

c pilot 

me sha 

istmenty 











* 
In Flying Fortress nose, the bombardier peers through 
the telescope of his Norden bombsight. What he sees is 
shown at left. Once the trigger is locked, the telescope 
follows the target and the auto pilot flies the plane. 
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its bombs ‘at exactly the right instant in 
time and the right spot in space, even if 
every member of the crew were killed at 
that moment. The plane itself would con- 
tinue on the predetermined course until 
it ran out of gas or was shot down. 

The telescope is used to sight on the 
target. The gyroscopes hold the bomb- 
sight stable. The computer solves the va- 
rious mathematical problems which con- 
front the bombardier just prior to the 
bombing run. 

What are some of these problems? 

First is the speed of the plane through 
the air, which imparts exactly the same 
speed to the bomb at the instant of re- 
lease. Second is the force of gravity. 
Third is the force of air resistance. Fourth 
is wind motion and fifth is target motion. 

The force of gravity and air resistance 
are compensated for by a precalculated 
table which is given to the bombardier. 
From this table he gets his first setting 
on the bombsight—the actual time of fall 
from his altitude. 

Since the bomb is traveling at the 
speed of the plane at the instant of re- 
lease, but is slowed by air resistance and 
follows a steadily-steepening curve of de- 
scent, this data, too, must be precalcu- 
lated and given to the bombardier in a 
table. He, in turn, must set the bomb- 


PLANE DIRECTION _ 


DIRECTIONAL 
CLUTCH. Described 
on page 28. 


PDI BRUSH. An arm 
resting against rheo- 
stat attached to gyro 
operates light indica- 
tor in the cockpit if 
plane gets off course. 


LEVELLING BUBBLE. 
Described on page28. 


sight to make allowances for this addi- 
tional correction, which is called “trail.” 

Then comes wind correction. When- 
ever wind is blowing, the bomber—and 
the bomb—is in a moving block of air 
which affects their ground speed and 
drift. The wind may be blowing from 
head-on—in which case the ground speed 
of the plane will be retarded. It may be 
blowing from behind, in which case the 
ground speed of the plane will be in- 
creased. Or it may be a crosswind, in 
which case a drift correction must be 
made. 

Correcting for drift is especially com- 
plex since, if a plane is crabbing, the 
bomb does not fall on the ground track 
of the plane but is carried along in the 
moving block of air—the wind. In the 
Norden, this correction does not require 
a special setting but is made automati- 
cally by a mechanical linkage between 
the trail mechanism and direction con- 
trol. 

Target motion has the same effect as a 
wind of the same velocity in the opposite 
direction. In practice it doesn’t make any 
difference whether the wind or the target 
is in motion, nor does a combination of 
wind and target motion require any new 
setting. After the settings for trail (or 
lag) and time of fall are made, the bomb- 

















COURSE KNOB (left) and RATE AND 
DISPLACEMENT KNOB (right). Former 
is described on page 28. The latter pro- 
vides adjustment for ground speed, or the 
apparent motion of the terrain below. 


sight is concerned only with the resultant 
“closing” speed and direction of the air- 
plane with respect to the target. It need 
not be concerned with the causes of the 
relative motion. 

These corrections have solved the basic 
problem of bombsight accuracy. But 
there is still a new problem—the fact that 
the airplane itself is not stable but ro- 
tates about three axes and can also move 
forward, side to side and up and down. 
In the Norden bombsight, electrically- 
driven gyros—one with a vertical and the 
other with a horizontal axis—control the 
stabilized line of sight. 

Now how does the bombsight operate? 
The problem is comparatively simple in 
essence, if not in detail. As the bomb is 
released, its speed (inertia) moves it for- 
ward, gravity pulls it down, and air re- 
sistance retards both actions. The prob- 
lem is to determine the correct point to 
release the bomb. 

The first calculation is the length of 
time required for the bomb to fall to the 
target. The bombsight then determines 
the horizontal speed with respect to the 
target and multiplies that speed by the 
time of the fall. Result is the distance 
which the bomb would travel horizon- 
tally (with no retardation) during that 

(Continued on page 124) 


TRAIL PLATE. The predeter- 
mined trajectory path is set on 
this scale graduated in mils. 


EXTREME FORWARD VISION 
KNOB gives bombardier the op- 
portunity for more sighting time, 
necessary under certain bombing 
conditions where a sighting an- 
gle of more than 70° is needed. 





RATE MOTOR 
Switch. Turns on 
the rate motor which 
drives ‘scope index. 
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A TAX PLAN FOR 
AVIATION 


By ARCHIE B. GOODMAN 





The author, a Ph.D., is a licensed pilot, air- 
craft owner, licensed CAA instructor in 
meteorology, public finance specialist, and 
contributor to the Airlines Tax Study, Civil 
Aeronautics Board. Although on active duty 
as aerology officer for the U. S$. Navy, the 
Navy Department is not responsible for the 
opinions expressed in this article. 
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ITH aviation on the eve of an enor- 
W mous post-war expansion, private and 

commercial flying interests should 
study carefully today’s hodge-podge of 
aviation taxation and try to develop an 
orderly tax system. 

As a former member of the staff of the 
Committee on Intergovernmental Tax Re- 
lations—the committee that recently pre- 
pared a lengthy report for the U. S. 
Treasury and Congress—I have studied 
the aviation tax problem closely and find 
remarkable parallels between aviation 
and motor vehicle taxation. On a basis of 
these parallels I propose the following 
aviation tax plan: 

1. That personal property taxes on avi- 
ation be made exclusively by local and 
state governments. 

2. That a graduated system of registra- 
tion fees for aircraft be developed solely 
by the Federal Government. 

3. That aviation fuel taxes be levied 
solely by the Federal Government. 

4. That all special Federal, state and 
local taxes and fees collected from avi- 
ation be spent exclusively to improve avi- 
ation facilities. 

5. As an incentive to the states to get 
out of aviation registration fee and avi- 
tion fuel taxation, the Federal Govern- 
ment might offer to repeal its taxes on 
automobiles and automotive fuels, leaving 
these taxes exclusively to the states. 

Taxes on domestic air carriers alone in- 
creased from less than $3,000,000 in 1939 
to more than $18,000,000 in 1943. Most of 
this was collected by the Federal Govern- 
ment—only 9.4 per cent by the states in 
1943—but if anyone doubts that state tax- 
ation has potentially great sources of in- 
come and nuisance value, he need only 
contemplate the fact that most states 
could, but do not yet, levy extensive avi- 
ation gasoline taxes, and that most states 
could, though they do not yet, tax air- 
line planes and equipment which are al- 
ready taxed by other states. 

There must be a strong trend toward 
Federal tax controls in aviation. Already 
the battle is engaged against multiple tax- 
ation—the imposition of overlapping taxes 
by the same jurisdiction, or the imposi- 
tion of the same taxes by different taxing 
jurisdictions. 

In the Northwest Airlines case which 
came before the Supreme Court early 


End aviation taxation by the states in favor 


of Federal controls, recommends tax economist. 


last year, it became apparent that the 
State of Minnesota had taxed the entire 
Northwest Airlines fleet to its full value 
notwithstanding the fact that six of the 
seven other states through which the air- 
line operated had also taxed a portion of 
the same fleet. Concurring justices sug- 
gested that the whole problem of multiple 
taxation should receive the attention of 
the Congress. The Civil Aeronautics 
Board will soon submit a lengthy report 
on aviation taxation to the Congress—ap- 
parently as a result of a Congressional re- 
quest encouraged by the Supreme Court. 
Whatever course such consideration may 
follow, it is certain that there is little in 
aviation’s historical background on which 


to establish an equitable tax program. 

A close parallel to the problem and its 
solution, however, may be drawn from 
study of American experience in highway 
user taxation. 

Analysis of the development of special 
motor vehicle taxation indicates its sub- 
jection to three major taxes: (1) personal 
property, (2) registration, and (3) fuel. 
Minor additional sums are collected from 
other taxes levied on commercial high- 
way transportation organizations but they 
are of little fiscal significance. 

Our first motor vehicles were subject 
only to personal property taxation, in the 
same manner as wagons, livestock, house- 

(Continued on page 120) 








3% MILLION 
FUEL TAX... 











If aviation gasoline were universally taxed four cents per gallon, it would produce the in- 
come estimated in chart above. Even assuming 300,000 private planes by !950, the tax 
income would be only about 3.8 per cent of state motor fuel tax collections in 1940. In re- 
turn for the states repealing their aviation fuel taxes, the author suggests that the U: S. 


might repeal its tax on all gasoline—currently 10 times future aviation gas tax estimates. 
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By G. SIDNEY STANTON 


@ilots would no longer need to correct for variation if 


magnetic meridians replace the isogonic lines on charts. 


planes have crashed into the sides 


HO rian have been piled on rocks and 











of mountains or have been com- 
pletely lost because of misapplication of 
magnetic variation. There is no othe1 


single item in the whole field of naviga- 
tion as important as the proper applica- 
tion of this factor.”” The above quotation, 
taken from the official CAA text on ail 
navigation (Bulletin No. 24) is familiar 
to tens of thousands of pilots who have 
earned their private or commercial cer- 
tificates. In fact, the CAA has consid- 
ered it so important that a large percen- 
tage of the questions on the pilots’ writ- 
ten examinations have been framed to 
test the applicant’s mastery of the proper 
technique in handling variation data 

Ingenious rhymes, nonsense syllables 
and silly sentences have been devised as 
aids to memory. According to a Navy 
textbook on aerial navigation, “One of the 
favorite ‘rules’ with the midshipmen at 
Annapolis” is “Can Dead Men Vote 
Twice?” The first letter indicates the se- 
quence by which one goes from a com- 
pass course to true course, viz., compass 
course +/— deviation = magnetic course 
+/— variation = true course. In other 
widely used texts the student is urged to 
memorize the jingle: “Variation east, 
magnetic least; variation west, magnetic 
best.” Still another text suggests that the 
pilot’s troubles will be greatly lessened if 
he will constantly bear in mind: “Tell 
Vera Mike Didn’t Call Wednesday” [The 
reverse of the first rule, adding considera- 
tion for wind]. 

It now appears that practically all of 
the difficulties associated with applying 
correction for variation (also known 
“declination”) can be eliminated by a 
modification of the aeronautical charts, No 
more need students lie awake nights try- 
ing to remember that under certain cir- 
cumstances westerly variation is added 
and easterly variation is subtracted or 
vice versa. Pilots and navigators will 


as 


have no further occasion to trace the 
curlicues and whirls of dotted red lines 
wandering erratically across the charts 
and they may navigate with precision 
without ever being aware of such techni- 
cal terms as “isogonic” and “agonic.” Even 
more important is the increased safety 
which will result for both pilots and pas- 
sengers by making it far less likely for a 
pilot to make a wrong computation in 





U. S. magnetic station marker. 


The proposal, in brief, is to change the 
design of aeronautical charts by eliminat- 
ing the present isogonic lines and substi- 
tuting therefor a set of magnetic merid- 
ians. Isogonic lines shown on charts as 
red dashed lines are constructed in much 
the same way as isobars on weather maps, 
which are drawn to connect points of 
equal atmospheric pressure; or isotherms, 
which connect points of equal tempera- 











this phase of his navigating. ture. The word “isogonic” is a combina- 
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The isogonic lines, here overprinted on a chart of the U. S., are drawn to connect points of 
equal magnetic variation. A pilot flying within the area bounded by these lines makes the. 
compass correction indicated. The author proposes to substitute for these isogonic lines, 
magnetic meridians such as are shown on the map at right. By plotting his course along 
these meridians (page 34), the correction for magnetic variation would be eliminated. 
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Contrast conventional method of plotting course, above, which involves calculating magnetic 
variation, with plotting along magnetic meridian, below, which gives true magnetic course. 
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tion of two Greek forms—‘“iso,” meaning 
equal and “gon,” meaning angle. Hence, 
“isogonic” means “equal angles,” or equal 
variation. The word “agonic,” applied to 
lines connecting points at which there is 
no variation between true north and mag- 
netic north, is derived from the Greek 
“a.” a negative form, plus “gon.” Hence, 
the agonic line is one representing no 
variation. 

As every pilot knows, the reading ob- 
tained from measuring the course line 
drawn on the chart is not the reading he 
will use to steer by while in flight. After 
measuring his true course on the chart 
he must obtain a compass direction by 
converting the angle measured from true 
north into an angle measured from mag- 
netic north. This involves a “correction” 
(the Navy calls it “uncorrecting”) for 
magnetic variation. Selecting the iso- 
gonic line nearest his point of measure- 
ment, the pilot observes the value given 
and adds this value if labeled W (west- 
erly) or subtracts if labeled E (easterly). 

Conversely, if the pilot in flight wishes 
to compute the true course he is flying, 
he will use the magnetic course shown by 
his compass and obtain “correction” by 





applying the value indicated on the iso- 
gonic line, In this case, however, he will 
reverse the previous procedure and will 
subtract westerly variation, or add east- 
erly variation. 

These conversions are subject to a num- 
ber of errors. 

1. Frequently there are additional com- 
putations to make (for deviation and 
wind correction) and the pilot may forget 
to apply the variation. Under such cir- 
cumstances his course could be as much 
as 24° in error in the United States (and 
much more in regions to the north). 

2. Because the easterly or westerly va- 
riation is sometimes added and some- 
times subtracted, the pilot may apply the 
variation incorrectly, with a possible er- 
ror of as much as 48°, 

3. He may mentally transpose the fig- 
ures, for example, using 21 instead of 12. 

4. He may misread the value indicated 
by the isogonic line. 

5. Inasmuch as the computation is usu- 
ally performed mentally, he may add or 
subtract incorrectly. 

Variation should not be confused with 
deviation. Variation is the magnetic influ- 
ence exerted on the compass by sources 


outside the airplane, whereas deviation is 
compass error caused by magnetic fields 
within the airplane itself. This proposed 
new rrethod of navigation will not elim- 
inate computation for deviation. 

At left is illustrated the present meth- 
od, which involves making the measure- 
ment and then adding or subtracting our 
isogonic value. 

Lower chart illustrates the simplicity 
of the proposed new method, which con- 
sists of the measurement only. 

The only purpose of the isogonic line 
is to provide the pilot with a value 
whereby he may convert from “true” to 
“magnetic,” or vice-versa. If magnetic 
meridians were printed on the chart in- 
stead of isogonic lines, all five of the 
above sources of error would be com- 
pletely eliminated. Instead of indulging 
in mental gymnastics and following the 
devious meanderings of isogonic lines, the 
pilot would obtain his magnetic course 
with the same ease and simplicity he now 
enjoys in measuring his true course on 
the aeronautical chart. Instead of learn- 
ing a complicated and sometimes confus- 
ing set of rules, involving the memoriza- 
tion of rhymes and jingles, the pilot 
would need to understand only one sim- 
ple statement: “Measure magnetic course 
from the magnetic meridian.” 

Although this simple explanation is all 
that is necessary for the pilot to know in 
order to use the magnetic meridians for 
practical navigation, the principle upon 
which the meridians are constructed in- 
volves a thorough understanding of geo- 
magnetism. Many people have a vague 
and inaccurate concept of the cause and 
nature of geomagnetism, and even scien- 
tists who have given a life-time of study 
to the subject readily admit that there 
are many characteristics which baffle 
them. In one respect geomagnetism is 
even more mysterious than the phenome- 
non of electricity. Although no one 
knows exactly what electricity is, we do 
know how to generate it and how to use 
it; and more important, we know that 
electrical forces are dependable and al- 
ways act in exactly the same way. Geo- 
magnetism, on the other hand, cannot be 
generated and its effective use is subject 
to limitations imposed by its erratic and 
unpredictable behaviour. 

A popular misconception is that the 
north-seeking end of the compass needle 
is attracted by a huge deposit of ore or 
magnetite (lodestone) located near the 
North pole. Only recently the Coast and 
Geodetic Survey received the following 
inquiry from a syndicated newspaper in- 
formation service: “Is there a mine of 
iron ore which influences the needle to 
point north? Would it be of any value to 
use commercially? Where is it located?” 
Such a concept of the cause of the earth’s 
magnetism is entirely erroneous. 

Another common belief is that the 
earth has “magnetic poles” similar to 
those of a bar magnet. This concept, al- 
though more plausible, also appears to be 
inaccurate for two reasons: the relative 
intensity of the magnetic field as meas- 
ured at the earth’s “poles” is not suffi- 
ciently great to satisfy such a theory; and 
the angle of magnetic dip (or vertical 

(Continued on page 116) 
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Here 


On hand to greet each incoming plane, Owens Field linesman hand-signals Businessman C. W. 


Jhe customer is king 


at this airport—a fact which 


virtually guarantees success. 


NLY a tiny handful of private airports 
throughout the United States meet 
the customer-service qualifications of 

the Hawthorne Flying Service field, 
shown on this and the following pages. 
The vast majority of airports catering to 
the private pilot are comparable to the 
four featured in “How Not-to Run an 
Airport” in Fryre’s June issue. Inci- 


HOW TO RUN AN 
ly a\ 1.910). F 


Taylor, State College, Pa., to the gas pits. 


dentally, one of those four airports had a 
$25,000 fire even as the June issue was 
coming off the presses. 

To locate a “good” airport, FLyInc 
asked a number of private pilots, who do 
a substantial amount of cross-country fly- 
ing, for their help. The Hawthorne field 
at Columbia, S. C., was recommended to 

(Continued on page 150) 
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Linesman checks with Taylor on service required on his Piper Super Cruiser—fuel, repairs, etc:—notes time plane is needed. 


Taylor points out damaged tailwheel, requests replacement. Duplicate of linesman’s list will be shop manager's repair guide. 
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With assistant already wiping windshield and cleaning plane, linesman directs an impressed, friendly customer to airport office. 


Linesman refuels plane—with fire extinguisher nearby—as assistant vacuum-cleans its interior, a regular airport service. 
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Following linesman's repair 
list, mechanic signs a requi- 
sition for new tailwheel out 
of airport stock. The plane is 
moved from line and re- 
pairs are completed in .6 of 
an hour—which means that 
labor cost will come to $1.50. 


Service tag attached to plane's instrument panel verifies completion of servicing and refueling. 


Routine servicing is completed in 20 minutes. Whether it requires repairs or not, plane is moved to parking line, tied down, chocked. 

















~ 


Taylor meets Walter Phipps, airport manager, finds him ready to 
give expert advice concerning remaining leg of his business trip. 


Taylor finds the comfortable airport lounge available for his con- 
ference with T. D. Blair, businessman-pilot of Winston Salem, N. C. 


Directed to airport's neat washroom—which includes shower facilities— 
Taylor freshens up for business contacts he is to make while in Columbia. 


Manager Phipps offers Taylor one of the airport's cars, enabling him 
to speedily complete business engagements he has made in the city. 
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At the Skyshop, airport's modern lunchroom, he enjoys a quick snack 
with Instructress Betty Morton (left) and Receptionist Daisy McCaskill. 


Back at airport, Taylor plots flight to Atlanta, aided by C. F. Rinehardt, 
airport flight director. Ready room is equipped with desk, maps, charts. 
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Carefully displayed equipment in office showcases attracts Taylor's 
attention, prompts purchase of new navigation lights for his plane. 


Four hours after arrival, Taylor is ready for next leg of trip. Time 
he has saved more than compensates for nominal service bill. 
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A satisfied customer whose schedule has been met to the minute, Taylor gets a cheery send-off from Flight Director Rinehardt as 
they stroll down to flight ‘line where his repaired and serviced plane awaits, its engine already warmed up for the Atlanta hop. 
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Clark, ex-senator from Missouri and 

a chosen-instrument advocate, -was 
among the first to call on President Tru- 
man at the White House. It may be re- 
membered that Mr. Clark not long ago 
sold the chosen-instrument idea to Ber- 
nard Baruch so thoroughly that Mr. Ba- 
ruch took the case to the White House 
himself. More recently Mr. Clark has 
been serving as legal counsel for a num- 
ber of pro-instrument labor unions that 
have testified on the Hill. But there was 
probably more truth than significance in 
his statement after visiting President 
Truman that his was one of the few calls 
that was purely friendly. 

More significant was the visit of Welch 
Pogue, chairman of the Civil Aeronautics 
Board, and on the record as an opponent 
of the chosen instrument. Pogue was also 
prominently on the liberal side at the 
Chicago conference on aviation. After 
his White House visit, Mr. Pogue de- 
scribed it as “very nice,” but parried 
other questions with a smile. Consensus 
is that Mr. Truman will follow Pogue’s 
lead in the international field and keep 
it open for competition. He may also be 
expected to help any legislative tangles 
which may arise on the Hill. 

Perhaps better-informed on aviation 
matters than was President Roosevelt, 
President Truman has many friends in 
the industry, as indicated by the little- 
known fact that airline leadership backed 
him in Missouri during the 1940 cam- 
paign and he may be exnected to take 
an active interest in aviation’s problems, 
especially when it comes to reconversion. 
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Machine Tools 

Final show-down in the sale of Govern- 
ment-owned machine tools will prob- 
ably not come until more facts are avail- 
able, despite recent reports to the con- 
trary and current agreement of all con- 
cerned on how the problem will be 
solved. Edward H. Heller of the Surplus 
Property Board testified the other day 
before the Senate Small Business Com- 
mittee that contractors in possession of 
Government-owned machine tools should 
have first chance to buy the tools in their 
plants. Heller added that the policy was 
tentative but would permit contractors to 
perfect post-war production plans and 
eliminate delays and employment inter- 
ruption. 

The Senate Committee agreed, but with 
How many machine tools 


reservations. 
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By FRED HAMLIN 


would the Government unload? Brig. Gen. 
D. N. Hauseman, in charge of Army 
Service Forces readjustment, estimated 
that more than 12,000 standard general 
purpose tools were on their way to mar- 
ket early in the summer, in addition to 
some 3,000 special-purpose tools. These 
could be liquidated within two months, 
with 4,400 general-purpose and 600 spe- 
cial-purpose tools released monthly 
thereafter for four months. 

After victory over Japan, he predicted, 
tools will be declared surplus faster 
than they can be disposed of. The Senate 
Small Business Committee is inclined to 
go along on this on the grounds that sub- 
contractors as well as contractors will 
benefit. But they favored holding up 
final action until a complete survey of 
the machine tool supply, Federal or pri- 
vately owned, had been made. This 
should take most of the summer, it was 
estimated. 


Thunderbolt Blitz 


The P-47N, another plane now making 
history in the Pacific was, we learned the 
other day, a history-making job from the 
beginning. The way we get it, Hart Mil- 
ler and Fred Marchev of Republic were 
told in Washington in the fall of 1944 
that the AAF was going to cut back 
Thunderbolt production. The war would 
be shifted one day to the Pacific and 
Thunderbolts lacked the necessary oper- 
ating range—at least 1,000 miles out and 
1,000 back, with enough capacity left over 
to carry bomb loads and strafe the target. 

Miller and Marchev bluffed at this 
point—said they could produce such a 
job and, what’s more, could do it in 60 
days. They were bowed out of AAF 
headquarters with permission to make 
the try despite brass-hat skepticism. 
Fifty-eight days later their P-47N flew 
2,000 miles from Farmingdale to Fglin 
Field and back without refueling. Thus 
did the 20,000-pound fighter that can fly 
higher and farther than any other now 
in the public records go into mass pro- 
duction. 

The P-47N has the first automatic flight 
instruments to be installed in a fighter. 
Nor were the designers content to rest 
with the AAF specs for a 2,000-mile 
range. They upped it. Incidentally, there’s 
nothing to the rumor that P-47N’s are 
being modified for use on carriers. The 
story probably got started when a car- 
rier load of Thunderbolts (probably D’s) 
took off from carriers for the first time 












to fly into Saipan. But they didn’t return 
to the carrier, not being equipped with 
arresting gear hooks. 


Jap Nemesis 


Japs may look forward without high 
anticipation to increased numbers of 
Douglas Invaders in the Pacific area. . . . 
Handicapped to a degree by heavy flak 
installations on the continent, the A-26’s 
were, nevertheless, a deadly weapon 
against the Germans. Against the Jap, 
who is already weak on flak defenses, 
they should be devastating. The plane 
has terrific firepower forward (eight .50- 
cal. machine guns or a 75-mm. cannon) 
which, when at maximum, can silence al- 
most any enemy gun installation in its 
path. It can also control moderate ack- 
ack opposition until parafrags, skip 
bombs, or torpedoes can be laid into the 
target. Rockets also have been added to 
the plane’s armament. ... Another as- 
set that should pay dividends in the Paci- 
fic is the Invader’s superior speed, plus 
maneuverability and a high rate of climb. 
During a strafing-skip-bombing run, it 
can operate in the 300-m.p.h. bracket, and 
on the break-away from the target a 
much greater speed can be maintained. 
Below 5,000 feet it will run away from 
most fighters....As if this were not 
enough discouraging news for the Nips in 
one dose, AAF further indicates that 
many of the planes will be flown by ex- 
perienced bomber-fighter pilots from the 
European theeter. who are being shifted 
from Mitchells. Red-pvloyment training 
has been centered at the Army air base 
at Columbia, S. C. In-training groups are 
centered at Florence, S. C., and Marianna, 
Fla. 


Veteran Pilots 


By the time this gets into print, more 
than 40,000 military pilots still in service 
will have obtained pilot certificates from 
CAA flight inspectors who have been 
visiting military air installations since 
last November to give exams to anybody 
interested. CAA had anticipated some 
interest and arranged for inspectors to 
do the job now to avoid a post-war rush; 
but they were surprised at the enthusi- 
asm with which pilots greeted the serv- 
ice. A few of the boys put in for pri- 
vate certificates—said they had no post- 
war business flying plans. 

The great majority took tests for com- 
mercials and there is much talk among 

(Continued on page 107) 





in this article. Many an accident might 


have been avoided through this knowledge. 


CAN | TAKE OFF? 


Every pilot must know the elemental facts 


By RAYMOND STADELMAN 


Licensed pilot and associate agronomist, U. S. Dept. of Agriculture 





In upper figure, Plane A has an 
Plane C ac- 


How head and tail winds affect a plane during take-off. 
acceleration of 20 feet per second per second and Plane B 10 ft./sec./sec. 
Note that length of take-off run is directly proportional to 

In lower figure, all three planes have the same acceleration 
Plane B took off in a head wind, 
which halved the normal take-off time, and Plane C took off with a tail wind (double 
Given equal acceleration, the length of take-off run is propor- 


celerates at 5 ft./sec./sec. 
the decrease in acceleration. 
of 10 #t./sec./sec., but Plane A took off without wind. 


normal take-off time). 
tional to square of the time. A run four times longer in time is 16 times longer in distance. 





take-off can be affected by wind, 

ground slope or take-off surface. This 
is vital information when it is a matter of 
clearing that fence or sinking your teeth 
into the instrument panel. 

Suppose you have landed in a strange 
field and are wondering if you can fly the 
plane out again. Maybe it is a cow pas- 
ture, not very big in any direction, par- 
tially surrounded by obstructions and 
with a surface that leaves much to be de- 
sired. Perhaps the ground slope is pretty 
steep and covered with rather tall grass. 
Possibly the wind has changed in the 
meantime. Can you fly the plane out? 
How can you know which is the best di- 
rection for take-off? Which will help 
you most, the slope or the wind? 

Here is a mathematical formula which 
will give you a pretty good answer—at 
any rate, much better than an offhand 
guess. You should memorize it or paste 
it in a leaf of your logbook. In order to 
use it, you must first find out one bit of 
information regarding the performance 
of your plane—one we shall call its “nor- 
mal acceleration.” 

We shall define acceleration as _ the 
rate of increase in speed. For instance, 
your plane starts from rest on a windless 
airport and, with throttle wide open, 
reaches take-off speed of 60 m.p.h. ex- 
actly 10 seconds after it began to move 
forward. Assuming that the plane has 
uniformly increased its speed during 
those 10 seconds, you will see that for 
each second of time it gained six m.p.h. 
in speed. Thus, under the test condi- 
tions, the “normal acceleration” of the 
plane was six m.p.h. per second. 

(Continued on page 128) 


Fis pilots know just how much their 
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This diagram illustrates the method of measuring slopes with a pocket level 
A centimeter equals one degree of slope. 
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—CAN | LAND? ©. 


{Landing the conventional airplane on an 


airport with safety and efficiency is a 


technique that can readily be mastered. 


By DON DWIGCGINS 


Flight instructor, Falcon Field, Ariz. 


told dozens of tricks to help them 

through that touchiest of all flight ma- 
neuvers—the landing. Many of them 
work, some are helpful, some detrimen- 
tal, and others simply old pilots’ tales. 
All stress one fundamental requisite: if 
you break your glide in the right place 
with the right amount of elevator pres- 
sure, your chances are better than even 
of making a pretty good landing. Just 
how to find this “right place” is where 
the authorities disagree. 

The CAA believes that there is some 
mysterious “sixth sense” of height judg- 
ment possessed by some student pilots 
that is lacking in others. “Estimation of 
altitude and gliding distance,” says their 
Bulletin No. 5, “is a matter of accurate 
estimation and association of the factors 
affecting them. The ability to develop 
proficiency in correlating these is more of 
a personal attribute of the student, de- 
pendent upon his powers of observation 
and ability to make practical use of such 
observations ‘ 

To dismiss altitude estimation as a 
purely “personal attribute” is an admis- 
sion that a standardized procedure in in- 
structing this vital point is lacking. A 
more logical approach to the subject is 
used throughout the British Empire Fly- 
ing Training Schools, where the attitude 
is that “the analysis of the problem is 
more difficult than the solution.” The 


Fis. years fledgling pilots have been 
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British have these pertinent words to say: 

“The point at which the descent is 
checked makes all the difference to the 
subsequent landing. Much research has 
been done with a view to finding out how 
an experienced pilot judges this point and 
whether his methods can be absorbed by 
a pupil. The problem is complicated be- 
cause the ‘point’ clearly depends on the 
wind strength, how much throttle is open, 
the type of aircraft, etc.” 

Of course every flyer knows that when 
the ground starts coming up at him rapid- 
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ly it is time to do something about it, and 
he’ll try to judge the distance of the 
ground ahead. Then when the ground 
seems suddenly to expand, there are other 
decisions he must make. Instructors say 
this happens at what seems like 20 feet 
off the ground (a¢tually it’s closer to 50) 
and they may give some simple method 
of determining just the right instant for 
the novice to begin landing procedures— 
if they are good instructors. 

One rule-of-thumb method used suc- 

(Continued on page 132) 





This graph is designed to illustrate the change in perspective at various altitudes 
below 100 feet, while descending along a 10° glide path. The curves illustrate 
the angular spread between two reference points, one 1,000 feet distant and the 


other the distance indicated from the terminus of the glide path. 


The curves 


help explain the reasons behind the author's advice to students: When you see 
the ground tilt upward suddenly at a sharp angle, start hoiding-off the plane. 





Reterence points should vary with the glide path, Here the dotted lines indicate 


lines of vision to the most effective near reference points, where a significant 


change in perspective will be most noticeable from a 20-foot altitude on glide 
paths of 5°, 10° and 15°. Note that each point is 1.5° above the glide terminus. 
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What was the organization behind 
big missions against Germany that 
contained a billion dollars worth of 


bombers in a column 400 miles long? 


T WAS the day before Christmas, 1944. 
Around the long polished table in the 

War Room of 8th Air Force Head- 
quarters sat Lieut. Gen. James H. Doo- 
little and his staff. Outside was the cold- 
est day Eastern England had known in 
54 years. Inside, one of the hottest raids 
yet launched on Fortress Europe was in 
the making. Colonel Jones, the target 


chief, pointed to the navigational overlay 
pinned onto the wall-map of Western 
Europe. 

“A year ago, 8th Air Force dispatched 





THE MISSION 





Capt. MATTHEW HUTTNER 


THE GENERAL 


732 bombers on its mission over Europe,” 
he said. “Today we are sending up the 
record total of 2,304, supported by nearly 
1,000 fighters. They will attack 11 air- 
fields and 14 communication targets in 
the tactical area.” 

His words created a stir, but Colonel 
Jones concluded his briefing. Then the 
bomber controller announced the time of 
take-off, time over target, and the bomber 
routes. The fighter controller then de- 
scribed the planned operations for the 
Mustangs and Thunderbolts—they would 


plex series of planning operations maintained the planes, selected the targets and briefed the airmen. 





Lieut. Gen. James Doolittle, with model of 
Me-163, commanded 8th Air Force operations. 


sweep the target area as well as escort. 

Scarcely was the briefing concluded 
when nearly one billion dollars worth of 
bombers and fighters manned by 21,000 
Americans zoomed up from United King- 
dom bases to deliver their lethal Yule- 
tide surprise. The giant force left the 
English coast in a column 400 miles long. 
As the head of the column entered Ger- 
many, its last planes were just leaving 
England. 

After crossing the Continental coast, 
the bombers split into three forces. Lib- 


s* 


Streaming vapor trails, columns of Forts hundreds of miles long head for Germany—but only after a com- 
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T 4 F TA q G ET The bombs are dropped on the important Daimler-Benz motor transport and aircraft engine factory at Sin- 
delfingen. Pitted fields indicate prior attacks, but this one is right on the beam, as lower picture shows. 


erators of the Second Bombardment Divi- 
sion plastered a series of road and rail 
junctions and supply centers north of 
Trier, just opposite the bulge driven into 
the U.S. First Army lines by Rundstedt’s 
panzers. First and Third Division Fort- 
resses hit 11 German airfields to the north 
and south of Frankfurt, where photo re- 
connaissance had revealed as many as 50 
Nazi fighters concentrated on a single 
airdrome. Bombing was visual. 

The bombardiers proved to be in rare 
form. They knocked out permanent in- 
stallations on several dromes and post- 
holed a number of runways, rendering 
the fields temporarily unserviceable. Rail 
and road choke points were pounded, 
tracks ripped and twisted, goods-cars de- 
molished. The flow of supplies to Rund- 
stedt’s forward elements was severely 
crippled. 

Between Christmas and New Year’s 
Day the 8th hammered German tacti- 
cal targets in co-operation with the U. S. 
recuperative ground effort. Together 
with the Royal Air Force and the 9th 
they destroyed over 600 Jerries who at- 
tempted to intercept their attacks. By 
December 29 the back of Hitler’s counter- 
offensive had been broken. Rundstedt 
was forced to extricate his badly-mauled 
armor. 

“The story of the 8th is the story of 
all of you,” said General Doolittle in a 
New Year’s message to the members of 
his command. It takes but little research 
to show how true his words were. 

To get the 8th off the ground and 
back home safely required the unceasing 
effort of some 200,000 men working 365 

(Continued on page 110) 
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THE RESULT 


The factory is virtually destroyed. By smashing engine output, 
the attack met first AAF priority—to gain control of the air. 





By ANDRE BERNIERE 


Nationality markings of civil aircraft throughout 


the world soon will follow a standardized system. 


Only country in the world using a combination of 
numerals and letters is the United States. The letter 
N is that assigned to this country. The letter C shows 
that that aircraft has been certificated by the Civil 
Aeronautics Administration. The numbers then are al- 
located in whatever order they are available. The let- 
ter R indicates that the aircraft holds a restricted 
CAA certificate; X marks the airp!ane as being exper- 
imental. Letters that follow the numerals are part of 
the serial number, have no other official significance. 












INTERNATIONAL 


hodge-podge of aircraft identification 
markings—which today finds some 
countries employing a combination of let- 
ters, others a series of digits and still 
others a combination of the two—may be 
a thing of the past. 
World standardization of aircraft mark- 


Wricsce another year, the international 


ings is on its way. The most important. 


step in that direction was taken at the 
recent International Civil Aviation Con- 
ference in Chicago, where it was recom- 
mended on a world basis. 

The answer will be forthcoming by 
September 1, 1945. The standardization 
proposal already has been submitted to 
the various nations with a request that 
suggestions be made to the international 
body by May 1, 1945. These suggestions 
will be correlated and then sent to the 
nations for formal approval by Septem- 


- ber 1. 


The move comes none too soon. With 
the war approaching its climax, plans al- 
ready are under way for vast expansion 
by each country of its commercial air 
fleets, putting international air commerce 
at a level undreamed of before this war. 
With planes of many nations roaming the 
skies, identification will be difficult with- 
out uniform markings. 

It is conceivable that the American 
system may serve as the international 
yardstick. This system calls for a letter 
prefix—“N” in the case of the United 
States—plus another letter symbol de- 
noting the airworthiness of the craft and 
then a series of numbers, ranging at pres- 
ent from three to five digits. 

Thus, a plane with the marking NX- 
1733 may be identified as an American 
experimental type plane, the “X” being 
the symbol for experimental. A plane 
so marked may not be used for hire. 

Or the number series may have an 
NC prefix. In this case the “C” desig- 
nation means that the plane is licensed 
for commercial use. 

Then again there might appear the pre- 
fix NR. The “R” designates a specific 
purpose for which the plane may be used, 
not including the carrying of passengers 
for hire. It means the plane has been 
adapted for such special purposes as 
crop-dusting, seeding, photography, re- 
search and the like. 

In each instance, the “N” is the US. 
designation for purposes of international 
identification. It indicates that the plane 
is permitted to fly beyond American bor- 
ders. 

American aviation officials prefer the 
number sequence to a series of letters be- 
cause digits are easier to remember than 
a conglomeration of letter combinations 
such, for example, as CF-ADHK. 

The U.S. Civil Aeronautics Authority 
began issuing numbers in 1926 when it 
became obvious that it was necessary to 
have some means of controlling and 
identifying all aircraft. The answer was 
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PLANE MARKINGS 


issuance of Government-approved num- 
bers to all airworthy planes. 

Under the American system, private 
and commercial planes are required to 
have their identification number painted 
on either side of the tail, on the right 
wing top and underneath the left wing. 

CAA numbers, like automobile license 
numbers, are never duplicated. But, un- 
like automobile license numbers which 
usually are changed from year to year, a 
plane retains its number from the time it 
leaves the assembly line until it is defi- 
nitely established that the plane has been 
destroyed, torn down, cannibalized, lost 
beyond all hope of locating it, or placed 
in a museum. In such instances, the 
numbers may be re-assigned. 

But numbers on planes listed as miss- 
ing for many years have not yet been re- 
assigned. Outstanding example in that 
category is the NX-773 assigned to Paul 
Redfern’s Stinson monoplane. Redfern 
and his craft have been the principals of 
perhaps the most intriguing aviation 
mystery of all time. No trace of either 
has been found since Redfern took off in 
1927 for a South American flight. An- 
nually, rumors spring up about the pilot 
or his plane having been located in some 
remote area of South America. These 
never have been substantiated. So long 
as a doubt exists, Redfern’s number will 
not be reassigned. 

Still unassigned, too, is the NR-687E 
which identified Paul D. Cramer’s Bel- 
lanca Pacemaker. Pilot and plane never 
were heard of after the take-off on a pro- 
jected transatlantic flight in 1931. 

The CAA assigns numbers in blocks to 
its field inspectors in the nine CAA re- 
gions. The inspectors, in turn, assign 
them on application—usually to manu- 
facturers. Formerly the numbers were 
issuéd direct from CAA headquarters in 
Washington but this practice was dis- 
continued in 1929 when the task became 
much too complex for a single office to 
handle, 

After a number is assigned, an appli- 
cation is submitted for registering the 
aircraft. The bill of sale showing trans- 
fer of the plane from manufacturer or 
seller to purchaser must be submitted. 
The craft is inspected for airworthiness 
and an airworthiness certificate is issued. 

Serial numbers, together with such 
pertinent information as the type of 
plane, manufacturer, power plant, uses 
and restrictions of each plane, are on file 
with the CAA in Washington. In a hulk- 
ing downtown Washington building one 
will find a small forest of dull green fil- 
ing cabinets which contain the records 
of every aircraft—private and commer- 
cial—built, owned or flown in the United 
States. Yellowed folders within those fil- 
ing cabinets are packed with the history 
and romance of American aviation. 

All told, the CAA has distributed to its 
field inspectors 50,000 serial numbers. 


This does not mean that there are 50,000 
civilian private and commercial planes in 
this country—not yet, at least. Actually, 
the number as of 1940—the last so-called 
“normal” pre-war year—was approxi- 
mately 25,000. The difference is ac- 
counted for by the fact that not all of the 
numbers in the blocks allotted by CAA 
to its nine regions have been used. It is 
estimated that there are several thousand 
numbers in each block still unassigned. 

The numbers are available, however, to 
take care of at least the first phase of 


the anticipated post-war aviation expan- 
sion and plans are now under study for 
using six digits when the post-war ex- 
pansion of aviation really begins. 

It was in anticipation of just such an 
expansion—on a world-wide basis—that 
representatives at the International Civil 
Aviation Conference began laying the 
groundwork for a uniform system of reg- 
istration symbols throughout the world. 
Here are some of the principal recom- 
mendations on aircraft registration and 

(Continued on page 96) 
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The system presently used by all countries other than 
the U. S. incorporates letters only; no numerals have 
been authorized. The letter or letters preceding the 
hyphen are those assigned to the country in which the 
airplane is certificated (CF for Canada, F for France, 
G for Great Britain, D for Germany, etc.; also see 
listing accompanying this article). Indications now 
are that the American system may be favored for 
world adoption, as a series of numbers is more 
easily remembered than a random group of letters. 















By Maj. OLIVER STEWART 


British Authority, Editor of Aeronautics 


American forces enabled the security 

stop on German rocket attacks against 
England to be lifted, Londoners could at 
least assess the effectiveness of this 
weapon, 

Its killing power does not greatly differ 
from that of the bombs. 

Generally in southern England (the fig- 
ures would not apply to different popu- 
lation densities) the Germans have had to 
deliver about 1,000 pounds of explosives 
to kill one person. 

Although lethal power does not differ 
much, V-1 and V-2 have their advantages. 
V-1 costs about one-fifteenth per ton de- 
livered as much as the ordinary bomb; 
V-2 probably costs a lot more, but so far 
it would seem that there is no defense 
against it after it has been launched. For 
V-2 the Germans claimed an accuracy of 
plus or minus four miles. Some certainly 
went badly astray and thudded in open 
fields; otherwise the enemy figure looks 
about right. 


V-Weapon Psychology 

Londoners were divided as to which 
they liked less. “I prefer to hear the 
warning and have time to take cover” (a 
bank clerk). “When you hear the crash 
of the rocket, you do know you’re still 


Warne the forward sweep of the Anglo- 


alive” (a charwoman). “I dislike the 
rumble made by the rocket when it is 
coming down and which follows the ex- 
plosion. It sounds as if another one is 
coming” (a draughtsman). 

Generally V-2 was considered less wor- 
rying than V-l. Your correspondent 
jumped when V-2’s fell near his home 
and his office, but was slightly less fright- 
ened by V-1 bombs. 

Whatever the man-in-the-street thought, 
British scientific workers admired the en- 
gineering that went into V-2. One told 
me he believed it to be the greatest piece 
of special research of the war. 

From the moment the jet is cut by the 
integrating accelerometer, V-2 behaves 
like an ordinary shell so that ballistic 
calculations are valid. One trcuble with 
V-2 was its tendency to burst in the air 
while rushing down from the stratosphere 
into the denser air at supersonic speeds. 

By the way, the V-1 impulse duct en- 
gine is said over here to be the only 
prime mover ever invented with no ro- 
tating parts. 


Earthquake Bomb 

That the ordinary bomb can also de- 
velop is shown by the 22,000-pound bomb 
used by the Royal Air Force. Contrary 





Its pilots claim this 435-m.p.h. Hawker Tempest is the fastest practical fighting plane. Its 


bubble canopy and tapered fuselage enable pilots to see behind and under tail assembly. 





to widely published statements the 22,- 
000-pound bomb was not a development 
of the 12,000-pound (Tirpitz) bomb. Mr. 
Barnes Neville Wallis originally advo- 
cated the 11l-tonner but had to be satis- 
fied with the smaller bomb because at the 
time it was not known if there would be 
an aircraft able to take the larger one, 

The Avro Lancaster is only slightly 
modified to take the 22,000-pound bomb. 
It is stripped of as much equipment as 
can be safely dispensed with. There are 
also minor under-side alterations. 

High cross-sectional density and a 
pointed arched head are the character- 
istics which give the 11-ton-bomb its 
great penetration. Its manner of working 
is to blow a great chamber deep in the 
earth and truly undermine structures 
like viaducts. First used March 14 against 
the Bielefeld viaduct, its next use was 
against Arnsberg viaduct southeast of 
Hamm. The viaducts were breached. 

From 15,000 feet the bomb will reach 
somewhere near the speed of sound at 
ground level. It would go on accelerating 
if dropped from greater heights. 

Coupled with the name of Wallis—now 
given the supreme British scientific dis- 
tinction of being elected a Fellow of the 
Royal Society—is the name of Prof. Pat- 
rick Maynard Stuart Blackett who de- 
vised the special bombsight invariably 
used by the RAF for aiming the large 
bombs. 

Belief here is that the 11-ton, earth- 
quake bomb will be valuable for certain 
targets in Japan. But assisted take-off or 
flight refuelling may be needed to pro- 
vide greater war ranges in the Pacific. 


Speed Claims Contest 

The contest in speed claims continues. 
No sooner had the Ministry of Aircraft 
Production stated that the top speed of 
the Vickers-Armstrongs S pitfire XIV 
(Rolls-Royce Griffon) was 450 m.p.h.— 
the highest figure yet officially released in 
Britain—than the rumor began to trickle 
in from America that a new Mustang 
with a Packard Rolls-Royce engine was 
doing more than 490. 

Meanwhile, Tempest pilots say that in 
practical air fighting the Tempest is faster 
than any, though the official top speed 
figure is only 435. The Tempest suffers 
from no compressibility troubles, the thin 
wings are very rigid, the controls well- 
balanced, the cockpit roomy and the 
Napier Sabre engine satisfactory. Opera- 
tional pilots especially like the ability to 
see under the tail made possible by the 
bubble canopy and fuselage taper. 

One strange occurrence was an out- 
break of laryngitis which afflicted all 
pilots in a famous Tempest squadron. The 
suggestion that it was due to exhaust 
fumes was disproved when it still at- 
tacked pilots who used oxygen all the 
time. A solution to this minor medical 
mystery is still awaited. 


Fair Fares 

The air transport wrangle threatens to 
continue following discussions of Lord 
Swinton’s White Paper proposing three 
monopolistic corporations to run ail 
British airlines. One independent oper- 
(Continued on page 146) 
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OECK IN ADVANCE 
OF FRONTAL LINE 
iS HIGHER 


Higher than rear clouds, pre-frontal deck 
indicates which side you are approaching. 


and cold air sinks at the poles, a “po- 

lar cap”—an accumulation of a mass 
of cold air—builds up in the Arctic and 
Antarctic regions of the earth. When the 
pressure of this mass of air becomes suf- 
ficiently great, the polar front, which is 
the leading’ edge, is pushed down and [in 
the northern hemisphere] begins to travel 
south across the middle latitudes. 

It doesn’t move in one great forward 
surge. Due to the rotation of the earth, 
the mass of air that breaks away from 
the polar cap in the northern hemisphere 
revolves slowly with a clockwise rota- 
tion. This swirling mass of air, which 
covers a vast area of the earth’s surfacc, 
is known as an anti-cyclone or high-pres- 
sure cell. 

Its leading edge is a cold front. As the 
mass moves south from the polar region, 
the cold air encounters the warm air of 


Giana warm air rises at the equator 


the middle latitudes and, being heavier, 
pushes under it, causing the warm air to 
rise. As warm air is forced upward by 
the cold front the moisture in the warm 
air condenses and clouds are created. The 
form they assume depends upon the type 
of warm air being lifted by the front’s 
movement. If it is quite moist, the cloud 
bases will be low while the clouds them- 
selves will build up to great heights, de- 
veloping showers or possibly thunder- 
storms. If the air is relatively dry, the 
cloud bases will be high, there will be 
no precipitation and there may even be 
stretches along the front where there are 
no clouds. 

The mass of cold air sometimes moves 
slowly, sometimes rapidly.. The slope of 
the iront separating the two air masses 
depends upon the density discontinuity 
between them and the distribution of 
wind. In general, some indication of the 
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COLD FRO 








This article is a condensation of the 
Navy booklet “The Cold Front,” 
prepared by the Training Division, 
Bureau of Aeronautics. It is No. 6 
in the Navy's aerology series and 
is reprinted here because of its 
simple, lucid treatment of a com- 
plex subject—aviation weather 
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slope of the front may be determined 
from its speed of movement. The slower 
it moves the shallower the slope, and the 
faster the steeper the slope. If the slope 
is shallow, the weather band will be wide 
and if steep, the band will be narrow. 

The type and violence of the weather 
encountered in the cold front will be in- 
fluenced somewhat by the steepness of 




















A Cold Front Usually Brings... 














A jumpy barometer, which becomes more 
unreliable as the front approaches. It 
then rises suddenly as the front passes. 


























A cloud band on west-northwest horizon. 


“TEMPERATURE 
DOWN 





Last, a temperature fall and barometer rise. 








the front, but is more directly dependent 
upon the characteristics of the warm air 
mass which is being lifted. In steep cold 
fronts, the weather activities are confined 
to a somewhat narrower area but, in gen- 
eral, are more violent than those encoun- 
tered over the less steep fronts. The lat- 
ter type may require more time to fly 
through but the chances are the weather 
will not be as bad as that which would 
be encountered over a steep slope. 

Storms scattered along the entire cold 
front are the meanest kind of weather. In 
the old days, the frontal system was 
known as the “squall line,” a term still 
used to identify a narrow weather belt 
that has turbulence, gusty winds, a 
marked wind shift and frequent thunder- 
storms. Violent individual storms along 
the front are known as “line squalls.” 

Fortunately for pilots, a cold front is 
never very wide. Although it may be 
hundreds or even 2,000 miles long, ordi- 
narily its width does not exceed 50 miles. 
But, if the slope is shallow, it may be 100 
miles wide. The pilot who flies through 
the zone of a steep slope front does so at 
a right angle so that he will remain in 
the danger area a relatively short time. 
But if he flies parallel with the front 
within the weather zone the chances are 
that the bad weather will last longer than 
the pilot. 

Your first concern with cold fronts is 
being able to recognize them at a distance 
so that you can avoid their danger areas. 





The ground is a good place to observe 
and study the definite sequence of events 
which indicates the passage of a cold 
front. If you familiarize yourself with 
the sequence you will recognize without 
any doubt your approach to a cold front 
when you are in the air. 

First you notice a wind from the south. 
Then a band of altocumulus clouds ap- 
pears on the westerly and northwesterly 
horizon. If accompanied by thunder- 
storms or regions of violent turbulence, 
the winds may increase or become gusty 


NARROW 
WEATHER 
BAND 





and the barometer may become jumpy 
and unreliable as the front gets closer. 
These variations in wind and pressure 
are caused by convective currents asso- 
ciated with thunderstorms and showers 
along the front. 

No long-time advance warning is re- 
ceived of the approaching cold front, as 
in the case of a warm front. The first 
real indication of its actual imminence 
will be a bank of threatening clouds upon 
the westerly horizon. After the front 
passes the barometer will rise suddenly 
and the temperature will drop immedi- 
ately. The wind will shift from a south- 
erly to a northerly direction and the 
overcast will begin the break into scat- 
tered cumulus clouds. Showers of lesser 
intensity may occur. The type of clouds 
and shower depends upon the character- 
istics of the cold air mass. 

The cold front line may be masked by 
decks of low stratus clouds extending 
for many miles preceding the front. Fol- 
lowing the front, broken cumulus clouds, 
which often will permit contact flying, 
are encountered. These cloud formations 
indicate which side of the front you are 
approaching; the deck in advance of the 
frontal line is higher and more closely 
packed than the one in the rear. 

If you are approaching the cold front 
in a plane, the only things that can help 
you prepare for the kind of flying needed 
are the things you can actually see. If 
you observe a long line of cumuliform 
clouds on the northwest or westerly hori- 
zon, it is an indication fhat you are ap- 
proaching a cold front. If this line has 
cirrus and towering cumulonimbus clouds 
above it, that is an indication that the 
cold front has scattered thunderstorms 
and may be pretty rugged. 

If such is the case, you can anticipate 
all of these things: severe turbulence; 
icing conditions in spring, fall and winter 
months; a sudden and marked shift of 
wind, and a change in temperature. No- 
ticing the change in temperature is vital 
because it indicates the change in wind 
and also that a necessary heading cor- 
rection to compensate for drift must be 
made. Cold fronts are most intense in 
late fall, winter and spring, because at 
these times there exist the sharpest con- 
trasts in temperature between the masses 


WIDE 
WEATHER 
BAND 


Steep cold fronts are narrower but usually more violent than the shallower fronts. 
The latter take longer to fly through but their weather usually will not be as bad. 
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of cold and warm air. Icing is heaviest 
and thunderstorms are most concentrated 
at those times. However, this does not 
mean you can’t have a severe cold front 
in the summer months. 

There are three principal dangers in 
flying through a cold front area. The 
first of these is visibility, which in some 
cases may be reduced to zero. The heavy 
precipitation falling from the frontal 
clouds causes low scud clouds to form be- 
neath their bases, reducing the ceiling 
and visibility along the frontal zone. 

The second danger is turbulence, which 
is always present and may be violent lo- 





cold front system is usually too long to 
permit you to fly around it. Cold front 
thunderstorms along the front are a se- 
ries of individual storms linked by inter- 
vening clouds. 

The front tends to move from the north 
or northwest to the south or southeast. 
There are warm southerly winds in ad- 
vance and cold northerly winds following 
it. To fly a straight course through the 
front, you must make a drift correction 
to compensate for these winds on each 
side of the front. In flying such a front 
from east to west, get your course 
squared away so that you approach the 








The cold front tends to move from the north or northwest. Warm southerly winds pre- 
cede and cold northerly winds follow it. Appropriate drift connections must be made. 


cally if thunderstorms are scattered along 
the frontal area. 

The third hazard is icing in the region 
where the temperature is at or below 
freezing. This condition is least danger- 
ous during the summer months, except 
at high altitudes, because you don’t have 
to worry about propeller or wing icing 
as long as you can choose a flight path 
below the freezing level. Carburetor icing 
may occur at any time, including sum- 
mer, and there have been some serious 
crashes due to this cause alone. 

Fortunately for the flyers, cold fronts 
seem to have their own book of regula- 
tions and you can depend reasonably well 
upon them. For instance, the worst tur- 
bulence and most dangerous icing condi- 
tions will be confined to the lower two- 
thirds of the main frontal cloud forma- 
tion. This does not mean necessarily that 
smooth sailing will be found above or be- 
low this area, or that no ice will be en- 
countered, but it does mean that no mat- 
ter how rough the ride is outside this 
two-thirds area, it would be worse within 
it 

When approaching a cold front, analyze 
the situation carefully before entering the 
area, observing the surrounding cloud 
formations since they may obscure im- 
portant characteristics of the storm. The 


front at a right angle. As soon as your 
temperature gauge drops, indicating you 
have crossed the front, you know the 
wind has shifted and you must make a 
drift correction to compensate for the 
wind shift. 

If you can’t turn around and go back 
to avoid a cold front, you can accept one 
of two alternatives, flying under it or 
over it. In either case, fly contact, unless 
you are a qualified instrument pilot. In 
flying under the storm, the closer to the 
cloud level, the rougher the trip. Fly 
about one-third of the distance from the 
ground to the cloud base if you can, but 
do not go underneath unless you can 
maintain contact flight. Your probable 
course would be underneath if you are 
over flat terrain, but use extreme caution 
in the area of mountain ranges, assuring 
yourself good ceiling and visibility to see 
peaks and ridges clearly prior to attempt- 
ing the flight. 

Where possible, circumnavigate storms 
—always. Frequently it is possible to fly 
between adjacent thunderheads, or often 
a pilot may select a light spot in which 
he will encounter little turbulence. Once 
you have headed into the storm area, 
don’t turn around on account of turbu- 
lence, rain or hail. If you do, you will 
have to fly through the same unfavorable 
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conditions twice and, besides, run the risk 
of becoming hopelessly lost. It is well to 
know that when flying into an advancing 
cold front, particularly one with thunder- 
storms, the leading™edge will have violent 
updrafts. Conversely, if entering the 
front from the rear, or overtaking it, se- 
vere downdrafts may be encountered. If 
flying in mountainous country, this rule 
should be well remembered. 

The violence of the weather in a cold 
front zone is determined by the speed of 
movement of the front itself and the type 
of warm air it is lifting. There is no 
way for you to see these things once you 
are in the air, but there is a means of 
anticipating the front’s degree of violence 
before you leave the ground. 

Before taking off, discuss the weather 
situation fully with the weather bureau 
personnel at your city, usually located at 
an airport. From their knowledge of the 
front’s movement and the type of warm 
air it is displacing, they can tell you if 
its weather will be violent and brief or 
mild and extensive. Their information 
will enable you to prejudge the weather 
and to anticipate where you will encoun- 
ter it. The weather man can give you the 
answers to five questions you should ask 
about the front. If the weather map 
shows a frontal condition, ask these ques- 
tions and be sure you get the answers 
prior to take-off: 

1. Where is the front and what wind 
shifts are expected? 

2. In what direction is the front mov- 
ing? 

3. How fast is it? 

4. How big is it? 

5. How bad is it? 


WIND 








Drop in temperature, and wind shift indi- 
cates the front has been crossed. Drift 
correction must be made on both sides. 


From these answers you should be able 
to determine what degree of visibility 
will be available during the flight. Do 
not underestimate the necessity for ade- 
quate visibility to permit contact flight 
while flying in the vicinity of a cold 
front, be it mild or severe. 

Forewarned and forearmed with this 
information, the average pilot should be 
able to negotiate a cold front situation, 
providing he exercises the rules of safety 
set forth here. END 
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From aloft, this dummy Lightning parked alongside a taxi-strip looks like the real thing. 


Special AAF crews can build dummy airbases with planes, trucks 


and fuel dumps, in two weeks. But it's only to dupe the enemy. 


has probably been reenacted many 
times in this war: 
sits in a hot tent poring over a collection 


Hiss a behind-enemy-lines scene that 


A Japanese officer 


of aerial photos. He calls his intelligence 
commander to report an important find- 
ing. Japan’s superior photo intelligence 
methods, he says, have revealed a feeble 
American attempt to camouflage their air 
activity to the southeast. Many planes 
are visible on the aprons of their new 
strip. 

Subsequently, Japan’s mighty bombers 
fly to completely demolish—16 palm logs, 
30 empty ammunition crates, some burlap 
sacking and 12 dummy airplanes. 

The number and cost of Japanese and 
German mistakes about American dummy 
aircraft cannot be estimated. Our mili- 
tary leaders, far from revealing the suc- 
cess of these devices, will not even tell 
whether such deception is now being 
used. They operate on the theory that it 


is more difficult for the enemy to guess 
“if” than to guess “where.” 

A look at an AAF camouflage section— 
like the one at the Army Air Forces Tac- 
tical Center in Orlando, Fla.—leaves no 
doubt, however, that Yanks know their 
stuff about deception. AAFTC engineers 
are ready at any time with the most effi- 
cient techniques of setting up dummy 
equipment and the most advantageous 
methods of employing it. 

Early in the war the Japanese began 
turning out deceptive devices. They de- 
veloped dozens of ways to simulate 
parked aircraft and put them out for our 
flyers to photograph. At the same time 
they took utmost care to conceal their 
real installations and equipment. 

For instance, they didn’t want the 5th 
Air Force to know they were building 
an airstrip within easy range of our ad- 
vance fields, so they put hundreds of men 
to work sawing up a palm grove. Wiring 


together the tops of trees, they removed 
the trunks and built their strip under a 
natural canopy of palm leaves. Every- 
thing went to Tokyo’s satisfaction until 
a Lightning noticed telltale tracks lead- 
ing into the grove—and brought back 
bombers. 

Actually, the Japs have at least one 
simple type of dummy aircraft that has 
given our photo interpretation officers 
trouble. Entrenched on a coral island, 
they paint the silhouette of a plane on the 
white coral. From 4,000 feet it is hard to 
distinguish from the real thing. 

Perhaps no people in history have gone 
to greater lengths to fool other people 
than have the Germans. They once built 
nine dummy installations around Ber- 
lin, causing temporary confusion to our 
night raiders. German dummy planes are 
masterpieces of plywood and cannot be 
distinguished from actual aircraft, even 
at low altitudes. But they are so elabo- 














Demonstrating camouflage tactics, this crew races time in set- Prefabricated target-cloth sections are hinged to permit fold- 


ting up a dummy Mustang. Here they unload their equipment. ing. Only tools needed are sledge hammers, stakes, rope. 





3 The ersatz plane's fuselage is tightened by a final tug on the rope. Time required: seven minutes. Metallic glint of dummy is from 
aluminum paint over starched fabric. All dimensions of fake aircraft are accurate to deceive the enemy photo-interpretation officers. 


rate and bulky that they present both 
manufacturing and transportation prob- 
lems. 

American dummies, on the other hand, 
are constructed for ease and rapidity in 
handling. They are prefabricated from 
wire, target cloth and wood. The sections 
and protruding parts of each plane are 
hinged to allow compact folding—a very 
important factor in transportation. Maj. 
S. F. Hershey, chief of AAFTC’s Engineer 
Section (Logistics Department), esti- 
mates that an entire squadron of dummy 
fighters can be folded up and hauled in 
two 214-ton trucks. 

They are easily made. A crew of 30 
trained men working at normal speed for 
two weeks can construct a squadron of 24 
fighters plus mock-ups of all the attend- 
ant air base facilities such as supply 
trucks, gasoline dumps, antiaircraft em- 
placements and personnel bivouacs. 

Here might be a typical procedure for 
building an entire dummy air strip: 

Bulldozer crews move in to clear out 
trees and stumps. They scrape out the 
major strip just deeply enough for it to 
show up from the air, then scrape out 
hardstands and taxiways. 

Next an operations tower is erected 
from lengths of bamboo or tree trunks. 

(Continued on page 102) 





Would it fool you too? From a plane at 1,500 feet this field appears to be an au- 
thentic air base. Only genuine object is the truck at lower right side of photo. 










Designer of the famed 
Heath Parasol and other 
aircraft, Ed B. Heath built 
his first plane in 1908, his 
last in 1931 when a new 
model folded up on him. 


FORGOTTEN 
PIONEER 


By WAYNE FOSTER 


Ed Heath was the first designer to sell large 


numbers of efficient, low-priced lightplanes. 


Indicative of the versatility of Heath-built planes are these models equipped with skis, pontoons, and 
conventional landing gear. Heath's 1918 plane's top speed was 45 m.p.h. with a seven-h.p. Thor engine. 


back on a tiny monoplane in a test 

flight over a field on the outskirts of 
Chicago, carrying a pint-sized pilot to his 
death. And it’s high time someone cham- 
pioned that pilot as a candidate for im- 
mortality in the annals of American light- 
plane designing. 

The big names in aviation stand out. 
The places of the Wrights, the Martins, 
the Curtisses and the Douglases in his- 
tory are assured, In the light airplane 
field the trade names and the men who 
built those names are commonplace. 

But who remembers that Ed B. Heath 
probably was the first man in the world 


[’ IS now 14 years since a wing folded 






to get 150 m.p.h. out of a 32-h.p. engine? 
Who recalls that back in 1908 Ed Heath 
built his first airplane and, moreover, 
flew it? Who knows that in 1918 he antici- 
pated today’s manufacture of small air- 
planes for the personal-owner market by 
constructing a machine around a seven- 
h.p. engine? 

That one flew, too—atrall of 45 m.p.h. 

Things didn’t seem quite right to Heath 
on that spring morning in 1931. For 
years he had produced a good line of 
lightplanes. Now, to meet competition in 
a slowly-expanding market, he had de- 
signed a low-wing. It was a neat job, 
with high performance. It was one of 


three types he planned to merchandise, a 
high-wing or “parasol” monoplane, one 
with a mid-wing, and this one, with its 
wing mounted on the lower fuselage lon- 
gerons and braced with struts. 

Normally Heath insisted on making the 
first test flight in a new plane. Oddly 
enough, this time he let one of his fac- 
tory pilots do the initial flying. 

“It’s okay,” the pilot reported as he 
crawled from the cockpit. 

Another man slipped into the seat, 
squared away into the wind and soared 
aloft. He climbed to 2,000 feet and spi- 
raled down to a feather landing. 

“T like it, boss,” he said to Heath. 
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First plane ever to be built in Hawaii, this Parasol was designed by Heath, who sold the complete plane, or plans and materials. 





The folding wing is nothing new. This Heath Parasol fitted into a space no larger than 


that required by the automobiles of the 1920's. It was only one of Heath's innovations. 


The manufacturer pulled on his helmet 
and dropped his goggles over his eyes. 
He put a foot on the wing walkway, 
swung a leg into the cockpit and settled 
into the seat. Getting into cockpits was 
easy for him—his five-foot frame sup- 
ported a mere 110 pounds. 

“I don’t know why,” he remarked, “but 
I don’t feel quite right about this plane.” 

He opened the throttle. The plane raced 
down the field and lifted off. Spectators 
shaded their eyes to watch. It was the 
“Old Man” who always wrung a plane 
out for fair. At 1,400 feet Heath began 
some precision maneuvers. Now he at- 
tempted a wingover. The stresses were 


high,« but the maneuver was perfect. 
Heath’s always were. Then, suddenly, the 
right wing began wrenching loose. It 
snapped back against the tail like the 
closing of a jackknife blade. The plane 
wavered and began falling. Halfway down 
a helmet and pair of goggles flew from 
the cockpit and watchers glimpsed 
Heath’s grim face... 

It’s the older generation of pilots who 
will remember Heath best. To him had 
come the barnstormers in the years fol- 
lowing World War I to buy spare propel- 
lers for their Jennies. In 1928 the little 
man with the high-pitched voice coasted 
to victory in his class at the National Air 


Races in Los Angeles. His midget plane 
with a wing span of 18 feet and a Bristol 
Cherub 32-h.p. engine on its nose was a 
surprise model for the newcomers in com- 
petitive flying. But not to the veterans. 
They knew Heath as a crackerjack de- 
signer—they knew him, too, as a shrewd 
business man. That purse captured by 
what Heath called the Baby Bullet 
amounted to $1,500—the free advertising 
was worth a lot more. 

If, in the first 30 years of American 
aviation history, Ed Heath was not the 
chief exponent of low-horsepower flying, 
his competitors for the title must have 
hidden their lights under a bushel. De- 
sign-wise he was a non-conformist. He 
recognized that the small airplane held 
possibilities as a medium of personal 
transportation. While others built bigger, 
larger, faster, more expensive aircraft, 
Heath puttered around with his midgets. 

He had not been trained for it. What 
engineering education he acquired he got 
by trial and error. His family owned a 
machine shop for metal and wood-work- 
ing, and in it Heath experimented. What 
he lacked in formal education he made 
up in high spirits, courage and curiosity. 

Physically he was wiry. He imparted 
the impression of indestructibility. He 
had a long, sharp, inquiring nose. His 
face carried the permanent wrinkles of a 
smile, and his eyes were small and bright. 

He could be spotted regularly at the 
airport. Except in warm weather he al- 
ways wore black leather riding breeches, 
black, laced, high boots, a black leather 
cap, a blue flannel shirt and a black bow 
tie. When the temperature climbed he 
compromised with a blue shirt and cloth 
riding breeches, but he clung stubbornly 
to the high boots. 

It was in the family machine shop that 
he built his first airplane. Aside from the 
fact that it flew, it deserves little com- 
ment. It looked, and was, much like the 
other biplanes of the period. Heath hadn't 
yet won individuality in plane design. 
But Heath had flown—and he saw the 
beginnings of something that, some day, 
might be a business. Blessed with a na- 
tive wisdom, he decided to get into avia- 

(Continued on page 92) 
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By FRED HAMLIN 


Washington Editor of FLYING 
Marine Air Group 31 used 
their Corsairs as test tubes to 


develop this fighter into a 
deadly multi-duty aircraft 


Vought Corsair a test tube, but ask 

anybody in Col. Calvin R. Freeman’s 
Marine Air Group 31 what the test tube 
designation means and he’ll know what 
you're talking about. 


|" IS perhaps an exaggeration to call the 


The Freeman group, part of Maj. Gen 
L. E. Wood’s Fourth Marine Aircraft 
Wing, made a flying laboratory of the 


Corsair, reluctantly at first, and then 
with enthusiasm as they began to get re- 
sults. The outfit’s pioneering work with 
the famous fighter played a major role in 
its adaptation as a dive bomber, bomber- 
strafer, fighter bomber, rocket and in- 
cendiary specialist, and night fighter—all 
land- or carrier-based. 

They have a unique distinction—they 
kept their laboratory activities strictly 
on a fighting basis. Those changes that 
had to be worked out in the states were 
referred to experts in the states. 

When they landed from a transport in 
the Marshall Islands on Lincoln’s birth- 
day, 1944, the group was rated as a fighter 
outfit. Within 12 hours the men were 
bombed out of bed and 1,100 of them 
were bombed out of all their equipment 
except what they had on their backs 
when they hit the deck. 

The group was operating as a fighter 
unit two days after the Jap raid and 
within 30 days’ bombing tactics had been 
worked out and actual bombing work 
was undertaken. 

Mechanics were already in the Mar- 
shalls when the pilots arrived. Pilots had 





Corsairs, shown on the metal-matted landing strip at Piva, are now back on carriers. Orig- 
inally a fighter, the Corsair is now also used for bombing, strafing and night fighting. 


stayed behind at Samoa, in the Ellice and 
Gilbert Islands, to finish up the job there, 
meanwhile maintaining their own planes. 
They were unable to fly as a group at 
any time up to the Marshalls because 
none of our island airstrips was large 
enough to accommodate the group at one 
time. The farther north the planes got 
the more difficult the navigation because 
there were no radio aids. Navigation had 
to be by dead reckoning and much of the 
flying was over by-passed Jap islands. 
Hops varied up to 700 miles over open 
ocean. By early fall the outfit was scat- 
tered over 1,500 miles of island area. 

Worse, from the men’s viewpoint, was 
the fact that they ran into little enemy 
opposition. Morale suffered—Freeman 
had built the boys up to game-time pitch 
and there they sat on the islands with the 
game called on account of an acute short- 
age of enemy opposition. 

At Roi, where a fight had been con- 
sidered a certainty, the situation became 
particularly acute and it was here, in 
March of last year, that Colonel Freeman, 
a Texan who joined the Marines in 1925 
and has been flying since 1929, proposed 
to the pilots that, for want of anything 
else to do, they play around with bomb- 
ing. The immediate reaction was hostile 
—the boys considered themselves fighter 
pilots. Period. But the orders went out 
for them to try the bombing work and 
they did. 

Only four men in the entire group had 
had previous bombing experience—Col- 
onel Freeman, Lieut. Col. K. D. Kerby, 
Maj. W. E. Clasen, and Capt. Dale Leslie 
Training was sketchy—bombs were scarce 
and had to be used on the enemy rather 
than for practice. The planes were not 
equipped with bomb racks an a rush or- 
der was sent for them. Pilots worked 
with Capt. John Zouck, service squadron 
commander and the Group engineering 
officer, to install the racks in place of the 
Corsair’s auxiliary belly tanks. 

From the first, pilots were encouraged 
to submit detailed technical reports on 
how their planes performed under vari- 
ous bombing conditions and to recom- 
mend any changes in the Corsairs that 
would improve the work. These reports 
were the first of their kind ever to be 
prepared in the field to be sent to Wash- 
ington and aircraft experts on the home 
front. 

Squadrons specialized in a particular 
type of bombing after the racks arrived 
and a few practice runs were made on 
neighboring Jap installations. Antiair- 
craft fire was intense from the first and 
improved as the outfit penetrated deeper 
into enemy territory. The first big diffi 
culty encountered was the tremendous 
speed the Corsair picked up in a dive. 

(Continued on page 140) 

















VOUGHT CORSAIR 
(F4U-1D) 


One 2,000-h.p. air-cooled Pratt & Whitney Wasp 
WING SPAN: 41 feet 


TOP SPEED: over 400 m.p.h. 
LENGTH: 33 ft. 4 in. RANGE: 1,700 miles 
HEIGHT: 16 ft. 1 in. SERVICE CEILING: 35,000 feet 








stayed behind at Samoa, in the Ellice and 
Gilbert Islands, to finish up the job there, 
meanwhile maintaining their own planes. 
They were unable to fly as a group at 
any time up to the Marshalls because 
none of our island airstrips was large 
enough to accommodate the group at one 
time. The farther north the planes got 
the more difficult the navigation because 
there were no radio aids. Navigation had 
to be by dead reckoning and much of the 
flying was over by-passed Jap islands. 

Hops varied up to 700 miles over open 
ocean, By early fall the outfit was scat- 
tered over 1,500 miles of island area. 

Worse, from the men’s viewpoint, was 
the fact that they ran into little enemy 
opposition. Morale suffered—Freeman 
had built the boys up to game-time pitch 
and there they sat on the islands with the 
game called on account of an acute short- 
age of enemy opposition. 

At Roi, where a fight had been con- 
sidered a certainty, the situation became 
particularly acute and it was here, in 
March of last year, that Colonel Freeman, 
a Texan who joined the Marines in 1925 
and has been flying since 1929, proposed 
to the pilots that, for want of anything 
else to do, they play around with bomb- 
ing. The immediate reaction was hostile 
—the boys considered themselves fighter 
pilots. Period. But the orders went out 
for them to try the bombing work and 
they did. 

Only four men in the entire group had 
had previous bombing experience—Col- 
onel Freeman, Lieut. Col. K. D. Kerby, 
Maj. W. E. Clasen, and Capt. Dale Leslie 
Training was sketchy—bombs were scarce 
and had to be used on the enemy rather 
than for practice. The planes were not 
equipped with bomb racks an a rush or- 
der was sent for them. Pilots worked 
with Capt. John Zouck, service squadron 
commander and the Group engineering 
officer, to install the racks in place of the 
Corsair’s auxiliary belly tanks. 

From the first, pilots were encouraged 
to submit detailed technical reports on 
how their planes performed under vari- 
ous -bombing conditions and to recom- 
mend any changes in the Corsairs that 
would improve the work. These reports 
were the first of their kind ever to be 
prepared in the field to be sent to Wash- 
ington and aircraft experts on the home 
front. 

Squadrons specialized in a particular 
type of bombing after the racks arrived 
and a few practice runs were made on 
neighboring Jap installations. Antiair- 
craft fire was intense from the first and 
improved as the outfit penetrated deeper 
into enemy territory. The first big diffi 
culty encountered was the tremendous 
speed the Corsair picked up in a dive. 
(Continued on page 140) 





VOUGHT CORSAIR 


(F4U-1D) 


One 2,000-h.p. air-cooled Pratt & Whitney Wasp 
WING SPAN: 41 feet 
LENGTH: 33 ft. 4 in. 
HEIGHT: 16 ft. 1 in. 


TOP SPEED: over 400 m.p.h. 
RANGE: 1,700 miles 
SERVICE CEILING: 35,000 feet 
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This carrier-based British Seafire is being fitted 
with four cordite rockets (two to a side) that are 


used to get the heavily loaded plane in the air. 


Shot down by American flyers in the Philippi 
floatplane has a 900-h.p. engine. Top speed 
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These blue-black Hellcats (F6F-5N) are part of a carrier-based night fighter squad- 
ron. Bulges near wing tips are radar. Also note their flame-damping exhaust stacks. 


This carrier-based British Seafire is being fitted 
with four cordite rockets (two to a side) that are 
used to get the heavily loaded plane in the air. 


An obsolete Douglas Dragon (B-23), this Army bomber was fitted with specially 
sealed compartments so that fuselage pressurization could be tested in the air. 


Shot down by American flyers in the Philippines, this Jake 
floatplane has a 900-h.p. engine. Top speed is 216 m.p.h 









HAVE YOU SEEN? 


(CONTINUED) 





Latest Martin Mariner (PBM-5) has 2,090-h.p. P&W engines, great- 
er range and load. A PBM-5 recently flew over 28 hours non-stop. 


Unusual photo shows Flying Fortress bombing German target while 
in a turn. Popular belief is that bombers must fly level to bomb. 





New Kellett XR-8 helicopter has 245-h.p. engine, twin rotors that 
mesh. Gross weight is 2,975 pounds, fuselage length, 22 ft. 7 in. 














Bombs from an AAF Marauder narrowly First released photo of system shows British Walrus catapult plane returning to its ship. It 
missed this Fw-190 in raid over Germany. taxis onto towed net which hooks onto hull, is pulled alongside then lifted aboard by crane. 








Boeing YB-40 is a 14-gun bombless version of the B-17. It was un- 
successful attempt to stave off German fighters attacking bombers. 





Proposed cargo glider of Los Angeles firm is designed to carry 
five tons of cargo. Span is 95 feet. Production price: $65,000. 





Ten-foot kites on piano wire are flown by USMS merchant ships to 
ward off low-flying Jap planes. Kite wires have sheared off wings. 

















Slotted flaps of the Douglas Invader (A-26) are necessary because of its high wing load- This P-38 belly tank holds 258 gallons of 
ing. They give plane high-speed wing when retracted, assure safe landing characteristics. fuel, can be modified for cargo or troops. 








"Skyhopper" is experimental lightplane with 50-h.p. engine. Cruis- British Gloster E 28/29 was world's first jet plane to fly. Intake 
ing speed is 110 m.p.h., range 275 miles. Estimated price: $1,000. is in the nose, jet in tail. It was used for flight experiments only. 





y This photo-plane version of the Mustang is the F-6, It has several Latest Catalina is PBY-6A. It has redesigned nose and tail. Range 
cameras in fuselage (note windows), retains all its armament. has been increased to 3,000 miles. Teardrop above cockpit is radar. 














Dorsal gun on Flying Fortress now is in new Boeing-designed mount In recent tests in England, this Miles lightplane was flown into a 
(B) making gun easy to move. Spoiler (A) deflects air off the gun. vertical net across small field, stopped on the spot, undamaged. 
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Douglas Havoc span: 61 ft. 4 in. 


HESE two Allied aircraft are markedly similar in appearance, particu- 

larly when seen from below. Note, too, that they also are very similar in 
size. However, there are several important recognition features that 
clearly mark the differences between the Havoc and Mosquito. The 
Havoc’s long slender fuselage projects far ahead of the leading edge of 
the wing, while the more bulky Mosquito fuselage is blunt-nosed, its tip 
projecting forward only as far as the two Merlin engines. The wings are 
similar in shape, though the British monoplane has deeper chord and 
forward-projecting radiators in the leading edge. Also note, the rear- 
projecting nacelles of the Havoc. 





DeHavilland Mosquito span: 54 ft. 2 in. 
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The most widely-used small amphibian in the U.S. armed 
forces, the Goose is known as the JRF in the Navy and 
OA-9 in the AAF. It is powered by two Pratt & Whitney 
engines of 450 h.p. each. Wing span is 49 feet, length is 
38 ft. 4 in. and height, 12 feet. Normal gross weight is 
8,500 pounds, weight empty is 5,400 pounds. Top speed 
is 201 m.p.h., cruising speed, 190 m.p.h. Range is 800 miles, 
ceiling 22,000 feet. The Goose also is used by the RAF and 
certain Latin American countries. The manufacturer’s 
designation is G-21. 











BRISTOL BEAUFIGHTER 


One of the deadliest of all Allied fighters, the RAF’s 
veteran Beaufighter still is in wide use and will play a 
prominent role in the Pacific war. It has extremely heavy 
armanent: four 20-mm. cannon, six .303-cal. machine guns, 
and can also carry eight rockets and an 18-inch torpedo. 
Span is 57 ft. 10 in., length, 41 ft. 4 in., height, 15 ft. 10 in. 
The two 1,600-h.p. Hercules engines give it a top speed of 
350 m.p.h. at 14,000 feet. Gross weight is 21,000 pounds, 
weight empty is 13,800 pounds. Range is 1,300 miles 





GRACE 


Little factual data is available on this new Jap torpedo bomber, 
although photographs and intelligence reports from the combat 
areas have enabled us to piece together a few facts. The engine 
is reported to be a Nakajima Homare of about 1,800 h.p. Span 
is 47 ft. 3 in., length, 37 ft. 7 in. An unusual recognition feature 
is the plane’s inverted gull wing which, of course, will cause it 
to be confused with the Vought Corsair. Jap name for Grace 
is “Ryusei,” which means “Shooting Star.” 











NEWS NOTES 


These facts are known on the Brewster XA-32A: it had 
one 2,000-h.p. Pratt & Whitney engine, span of 45 ft. 1 in., 
length of 40 ft. 1 in. It was a single-place midwing at- 
tack bomber. Cruising speed was about 200 m.p.h. The 
Lockheed XP-49 was an experimental fighter powered 
with two 1,350-h.p. experimental liquid-cooled engines. 
Span was 52 feet, length, 40 ft. 1 in., height 9 ft. 7 in. 
Cruising speed was over 300 m.p.h. The cockpit was 
pressurized. The basic design resembled the P-38. 





























he was a flight instructor in World War I. 
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An airline pilot since 1931, Captain Sheridan's flying career dates back to 1917 when 


His log book shows more than 17,500 hours. 


| Learned About Flying 
From [hat!—No. 69 


By 
HIRAM W. SHERIDAN 


‘Captain, American Airlines 


Such an icing phenomenon couldn't occur, said 


the physicists—but this pilot watched it happen. 


SNUBBED the transport around into 
| take-off position after having run up 

both engines on a final check. A very 
light rain was falling at the airport there 
in Chicago and, of course, small droplets 
of water were standing all over the upper 
surfaces of the wings. The ground tem- 
perature was only slightly above freezing 
—that was the critical factor. 

We took off, the plane laboring as 
though it were pretty badly overloaded. 
It mushed in the climb and its airspeed 
remained low. After some time, how- 
ever, we reached a safe altitude and I 
went back into the cabin to get a cup of 
coffee and take a look at a blonde to set- 
tle my nerves. 

I peered through a window at the up- 





per surface of the wing—it was covered 
with ice. The stewardess told me she 
had been sitting on the edge of her seat 
on the take-off watching that wing. She 
saw the ice form—before we had gotten 
into the air. 

The droplets of water had not frozen 
in the form of little round balls. Instead, 
the ice had formed in a flat sheet with 
many holes, like a piece of lace. I de- 
cided right there that I had better get 
some information on this sort of thing. 
At the first opportunity I told the story to 
Capt. Larry Harris, secretary of the Air 
Line Pilots Association in Chicago. He 
said there was nothing new or strange 
about the incident. Nevertheless, I found 
that the majority of airline pilots did not 








know about problems involved in it. 

Cold water on the wings of a plane 
does not seem especially startling at first 
glance. But it does give rise to grave pos- 
sibilities. All pilots who have been fly- 
ing any length of time can recall unsuc- 
cessful attempts to take off with frost on 
the wings. In such attempts, lift was in- 
terfered with and the flights had the 
tendency to be short and snappy—espe- 
cially the latter. 

While frost is known to be a hazard, 
water on a plane’s wings is not generally 
conceded to be dangerous. Under cer- 
tain conditions, however, moisture al- 
ready existing on the wings freezes at the 
time of take-off, presenting an entirely 
new angle to the icing hazard. This po- 
tential threat to aircraft demands far 
more consideration than it has received. 

A pretty fair guess as to what happens 
to those globules of water on the upper 
wing surface may be evolved from study 
of the laws of physics as expounded by a 
certain Mr. Boyle. He has the scientific 
world convinced that the air immediately 
adjacent to the upper surface of the wing 
is moving much slower than the airplane 
itself, but it is moving. In sliding over 
the airfoil, air pressure acting on the 
water globules is reduced and the in- 
creased air flow immediately above stim- 
ulates evaporation. The total effect is to 
lower the temperature on the wing sur- 
face considerably. In short, Mr. Boyle’s 
law tells us that with reduction of pres- 
sure we must have a reduction in tem- 
perature. At a given critical tempera- 
ture there is enough reduction in tem- 
perature caused by the wing’s rapid ac- 
celeration on take-off to change those 
droplets of water into a sheet of ice. 

Only recently at Detroit I had another 
experience. The temperature was slightly 
above freezing and a very light snow was 
falling that melted instantly on contact 
with the ground or with the wings. Just 
to humor me, the mechanics wiped off the 
wings—the left one first, then the right. 

I promptly taxied out to the proper po- 
sition and made the take-off run. The 
procedure was normal—or it seemed to 
be so—but when we were in the air I 
had to use eight degrees of aileron tab 
to get lateral trim, moving the control 
to bring the left wing up. Here’s how I 
figured it out. The left wing having been 
wiped off first had picked up more snow 
which melted into water than had the 
right one. 

Going back into the cabin soon after 
the take-off I looked at the wings. There 
was hardly enough ice to see. At the end 
of a half hour I had taken off some two 
degrees of trim—evidently the ice was 
sublimating. An hour and 10 minutes 
later all of the ice was gone and all eight 
degrees of trim had been removed. 

I wrote to a physicist about the phe- 
nomenon. He made some calculations 
and wrote back to me in a manner that 
convinced me that what I had experi- 
enced cannot happen with equations— 
only with airplanes. When I get a little 
older I am going to take up equations in- 
stead of airplanes because they are safer. 

But I thought I had better make a re- 
port for the benefit of those pilots who 
want to grow a little older too. END 
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I'll be the Crew, 
and the Pilot, too! 





1. When the war’s over, I’m buying a plane of my own with 
some of the dough I’ve saved. (It doesn’t take much.) I may 
pick the Chief, with its high-wing design—or the Eagle, with 
room enough to carry the family on a hunting and fishing party 


just about the way you’d take them in a car. Or maybe... 


AMERICA'S PERSONAL PLANE 


ERONCA 


has an important message for air-minded people 


July, 1945 FLYING 


Export Agency—Aviquipo, Inc., 25 Beaver Street, New York 4, N. Y. 








2. One of the other models they’re still testing in the wind 


tunnel. Aeronca got the savvy out of war work, added to more 
than 16 years of experience before that. They’re all out for war 
now. That’s why they’ve won the Army and Navy “E’’—and 
they’re the only light aircraft company to get it. They’ll have 


postwar models with features you’ve never thought of before. 


a They've even prepared booklets that answer many of the 
questions related to centrally located airfields, and service and 
gas and oil. There’s also an Aeronca book that tells about the 
new planes. There’s nothing to stop you from sending for them 


both. Use the coupon! 
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| Department F-7, 

| Aeronca Aircraft Corporation, Middletown, Ohio 

| Send me your valuable booklets: 

| (Check) 

| “‘“Aeronca—The Plane You'll Want To Fly” 

| ~—Why You Should Be An Aeronca Dealer” 

| Enclosed is 10c for each booklet. 

| Name . : —. 
Address . ——- . 7 
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RROR of a ten thousandth of an inch in the 
directional gyro might throw a plane far off 
its course—lose it and all its occupants. Yet such 
delicate and precise instruments must make long, 
rough journeys to a war half way around the world 
—and wait months perhaps before seeing service. 


Not satisfied with designing and producing the 
finest of aircraft equipment, Jack & Heintz engi- 
neers were determined to protect it from dirt, 
dust, moisture, shock—any factor that might de- 


Jack & Heintz Inc., Cleveland, Ohio, manufacturers of aircraft engine starters, generators, 
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TO PRESERVE 











Buy Wore War Sounds and Stampa 





stroy its fine accuracy. Working with the Packaging 
Container Division and the Engineering Division 
of the Air Technical Service Command, they devel- 
oped a revolutionary new means of packaging— 
literally “‘canning’”—to preserve precision. 


Precision instruments, starters and generators 
are floated in rubber-impregnated hair cushion or 
pulp castings in the can. Silica gel is included to 
absorb all inside moisture. Then a special J. & H.- 
developed machine clinches the cover to form an 
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air-tight, water-proof seal. 
packing was good for six months, Jack & Heintz 
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canning protects for a minimum of two years... 


<= 


in steaming jungles as well as in sub-zero cold. 


like hundreds of other Jack & Heintz 
for example. In the meantime, 


This idea, 
methods, has excellent peacetime applications— 


export marketing, 
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performance and 


it will be used to guarantee delivery to our fight- 
long life built into vital aircraft equipment by 


ing men of all the precision, 
Jack & Heintz. 


gyro flight instruments, magnetos, motors. 








gyro pilots, 








WANTS TEETH IN CAA RULES 


Sirs: 

From T. P. Wright’s article on private 
flying in your April issue, I gather that 
the CAA has great plans for the future. 
I wonder how they can expect to control 
things well enough to make any of their 
plans work and still promote safety? 

My varied and many observations of 
the CAA is that the inspectors are un- 
able to enforce present regulations, even 
during the war-time low point of activity 
—for example, the rationing of aviation 
gasoline. I have seen fuel put in planes 
during the day and drained out at night 
by pilots, mechanics and others for use 
in automobiles. 

Pleasure flying was supposed to be 
banned. Yet at every airport passenger 
hopping is going on, many times under 
the guise of “instruction” or “demonstra- 
tion” and, at some places, openly 

Log books of engines are a joke. The 
universal practice is to log only half ‘the 
time, since the average owner doesn’t 
want to spend money on overhaul or 
checks, loss of safety notwithstanding 

One plane I knew of hadn’t had a pe- 
riodic for three years, yet is busy every 
week-end. There was nothing the local 
inspector could do other than time every 
moment of the plane’s operation himself, 
which he couldn’t do. 

If Mr. Wright’s prophesy of 100,000 to 
500,000 planes in the future comes true, 
and the CAA program to boost private 


flying among the average-income group- 


is to be a reality, the powers-that-be had 
better put nice, sharp teeth in the regula- 
tions. 

An A&E MEcHANIC 
Annapolis, Md. 


AIRPORT FIRE 
Sirs: 

I noted with particular interest your 
picture feature in the June issue on 
“How Not To Run An Airport.” I am a 
private pilot and have noted similar 
scenes at every field I have visited. What 
irks me is the fact that almost all the 
careless fixed-base operators successfully 
get away with their slip-shod methods of 
serving the flying public. 

You have my thanks and, I am sure, 
that of every private pilot. 

F. B. Busx 
Fort Worth, Tex. 
@ Not all of those operators surveyed in 
“How Not To Run an Airport” have suc- 
cessfully evaded unpleasant consequences 
of their disregard for common rules of 
safety. One of the four airfields investi- 
gated had a $25,000 fire before our June 
issue was even off the press.—Eb. 


AS ONE SMITH TO ANOTHER 
Sirs: 

It was with extreme interest that I 
read Lieut. (jg) George H. Smith’s ac- 
count of “Twenty Days on a Raft.” At 
the point in his article where the res- 
cuing Catalinas arrived, my reading was 
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interrupted with tears, for I am the 
mother of Lieut. (jg) George B. Smith 
who spent 18% months as a co-pilot on 
one of the fiying boats in the areas de- 
scribed by the author. My son is now a 
Mariner pilot in the Philippine theater. 

While my boy was flying the Catalina, 
his pilot was also named Smith—"Big 
Smith and Little Smith of Squadron 14.” 
I cannot help but wish that the author 
of the story had been rescued by my 
son, adding to his crew’s list which gave 
them a record of the most rescues in a 
Dumbo, 

The Naval Fryrine issue of October, 
1944, gave me a tremendous thrill when 
I saw a picture of my George Smith 





reaching across the table at the Snack 
Bar at Glen Innes, New Zealand. 
Lorna D. SMITH 


Glendale, Calif. 

@ Here is the picture to which Mrs. Smith 
refers. Her son, Lieut. (jg) George B. 
Smith, is on the right.—Eb. 





PROUD GOLDFISHER 
Sirs: 

Your letter with my Goldfish Club 
membership card was delayed several 
places along the line but finally reached 
me. You'll never understand how proud 
I am to be a member of this distinctive 
organization. 

Some time ago I read, I believe in FLy- 
ING, that the British had such a club and 
wished then that we Americans had a 
similar club. Now I can feel that some- 
one recognizes us fellows that got 
“dipped in the drink” while doing our 
stint for Uncle Sam. Thanks very much 
for the honor. 

RAYMOND SHEETS, AOM2/c 
Whidbey Island, Wash. 
@ For Goldfish Club qualifications see 
page 92 of May issue of FLyInc—Eb. 


WARPLANE NAMES OK 
Sirs: 

Replying to the letter, “What’s in a 
name”? sent in by H. R. Binet [“Letters” 
Fryinc, April, 1945] I think the names 
we've applied to them are sufficiently ap- 
ropos. How do you think our airmen 
would feel flying planes which were lit- 
erally bristling with machine guns and 
cannon, labelled with names such as 
Orion, Sirius, Altair, etc.? 

As for renaming the Superfortress 

(Continued on page 148) 
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Double trouble—for Japs 


. bomb- 


bay doors closing on those 


Bombs are away. . 


empty twin caverns in the 





big ship’s maw. In 4o sec- 
onds a shattering explosion will occur 
in a Japanese factory, 25,000 feet be- 


low. . . .“Mission accomplished 


The Boeing B-29 Superfortress is de- 
signed for a vital purpose: to carry a big 
load of explosives farther and faster, 
with the ability to fly at higher altitudes, 


than any other bomber in the world. 


The huge 


B-29’s reason for being. Around them 


double bomb-bays are the 


DESIGNERS OF THE B-29 SUPERFORTRESS + THE FLYING FORTRESS + THE NEW STRATOCRUISER 
THE KAYDET TRAINER e THE STRATOLINER ¢ PAN AMERICAN CLIPPERS 


Boeing engineers have built a great 
airplane. But the superb, aerodynam- 
ically clean wing and body, the turbo- 
supercharged engines, the pressurized 
cabins, the remote-control guns all serve 
one goal—to deliver the bombs. 

Today Superfortresses of the 20th Air 
Force are pounding enemy industry with 
steadily mounting fury. In a single day 
the big planes have roared in over sev- 
eral different targets, from Singapore to 
Nagoya, and let go tons of destruction. 


Manning the B-29 squadrons are 
picked crews — skilful, cool-headed and 


Finish the Fight — with Wer Bonds 


courageous — as fine a body of flying 
fighters as can be found on earth or in 
air. The Superfortresses, like the Flying 
Fortresses, represent Boeing's effort to 
give American airmen the best possible 
weapons for accomplishing their difficult 
and hazardous missions. 


When final victory is achieved, Boeing's 
broad experience in research, design, en- 
gineering and manufacture will once 
more be applied to peacetime aircraft. 
Of any such product you can be certain 

. if it’s “Built by Boeing” it will lead 
the way. 


BOEING 
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THE AIRCRAFT ANNUAL—1945, by David 
C. Cooke; published by Robert M. McBride 
and Co., 116 East | 6th Street, New York, in 
1945. 288 pages. Price $3. 

THE AVIATION ANNUAL OF 1945, by Regi- 
nald M. Cleveland and Frederick P. Graham; 
published by Doubleday, Doran, 14 West 
49th Street, New York, in 1945. 205 pages. 
Price $3.75. 

Here are two more in the already 
weighty parade of aviation annuals. They 
both purport to cover the same general 
subject—what went on in aviation in 1945 
—and each has its own style of presenting 
this information. Both make much of the 
statistical surveys and other materials re- 
leased in profusion by publicity organiza- 
tions in aél parts of the aviation industry. 
Both lean heavily on official photographs 
issued by the armed forces; many photo- 
graphs long since familiar to the aviation 
reader are again duplicated in these two 
volumes. 

Mr. Cooke presents his information 
very much as he collected it. Messrs. 
Cleveland and Graham go in more for the 
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“expert analysis” type of thing. The 
Cooke work is not indexed, the other is. 
The Cooke volume is a fairly straightfor- 
ward effort; Cleveland and Graham go in 
for the inevitable rash of “big names” to 
help put their book across. They devote 
a considerable amount of space to this 
overdone technique, their book contain- 
ing no less than 11 “name” forewords, 
ranging from General Arnold to John W. 
Hill, head of an aviation publicity organi- 
zation. Max KARANT 


AIR TRANSPORT AND CIVIL AVIATION, 
edited by the Rt, Hon. Lord Brabazon of 
Tara, P.C., M.C.; published by Todd Pub- 
lishing Company, Ltd., London and New 
York. 311 pages. Price $4.20. 

Here is a British publication compa- 
rable to our own Aircraft Year Book pub- 
lished each year by the Aeronautical 
Chamber of Commerce of America. 

Canadian aviation has been excep- 
tionally well presented by the three pa- 
pers published in Section 1, particularly 
the one by James T. Bain on “Develop- 








ment of Post-War Aircraft.” This paper 
discusses the airline operator’s post-war 
picture, not only for Canada but for 
every other nation. ; 

“What is Wrong with British Civil Air 
Transport?” by W. Hudson Fysh I found 
a bit amusing. Before one can safely 
boast about his products, he must first de- 
sign and manufacture products which 
merit such praise. In my estimation, this 
has not been accomplished by the British. 
During the past 10 years Great Britain 
has not produced any transport aircraft 
equal to those designed and built by the 
United States. 

It is unfortunate that the editors failed 
to include a resume of engine design 
trends and developments by Sir Roy Fed- 
den who is unquestionably one of the 
best-informed persons on this subject. 

The section covering official directories 
is incomplete and, to some extent, fac- 
tually incorrect. For instance, our pres- 
ent CAA Administrator is T. P. Wright— 
and the executive assistant to the CAB 
Chairman is not J. Francis Reilly who re- 
signed well over six months ago. 

Nevertheless, I feel that here is a book 
which should be read by every executive 
in the air transport industry. It does give 
a fairly accurate record of the thinking 
back of British air engineering and plan- 
ning. CHARLES FROESCH 

Chief Engineer, Eastern Air Lines 





SHORT VIEWS 


TWO HUNDRED THOUSAND FLYERS, by 
Willard Wiener; published by The Infantry 
Journal, 1115 17th Street N.W., Washing- 
ton, D. C., in 1945. 210 pages. Price $2.75. 
The story of the unparalleled produc- 

tion of aircraft by American industry is 
widely known, but there is a. phase of 
production about which little has been 
told—the production of the pilots to man 
those planes. Mr. Wiener’s account of 
the Army’s Contract Pilot Schools gives 
one of the first overall pictures of how 
flying instructors, ground-school instruc- 
tors, and mechanics teamed with the 
Army to train British, French, Chinese, 
Dutch and Brazilian flyers as well as our 
own aviation cadets. Spiced with humor- 
ous incidents and charged with a bit of 
heroism, the book comprises an interest- 
ing and an important chapter in the his- 
tory of the AAF. 





FIGHTERS UP, by Eric Friedheim and Samuel 
W. Taylor; published by Macrae-Smith Com- 
pany, Philadelphia, Pa., in 1945. 275 pages. 
Price $2.50. 

A factual story of the operations of 

Eighth and Ninth Air Forces Fighter 

Commands in the European theater that 


"has been given story-book treatment. Its 


compilation was originally a project of 
the U. S. Strategic Air Forces in Europe. 


THE STORY OF THE U. S. ARMY AIR 
FORCES, by Jim Ray; published by the 
Garden City Publishing Co., Inc., Garden 
City, N. Y., in 1945. 54 pages. Price $2. 
This summarization of our gigantic air 

operations in this war is far too incom- 

plete to be of any real value. Only the 
author’s skill at illustration and story tell- 
ing makes the book worth the half-hour 
required to breeze through it. END 
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Over the Himalayan “Hump*—Photo Chinese News Service —Paul Guillumette 


LINK MANUFACTURING COMPANY, LTD., GANANOQUE, ONTARIO, CANADA 
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aduate pilots only! 


Makers of Link Trainers, Crew Navigation Trainers and other Devices contributing to the safety of flight 






























The Ferrying Division of the Air Transport 
Command is “big business” in military fly- 
ing. It takes “post-graduate” pilots—pilots 
who are tops in instrument flying skill—to 
handle this job. 


The big C-54’s which cross the Atlantic 
in winter, link the foggy Aleutians to the 
mainland, or battle the elements over the 
Himalayan “Hump,” encounter weather at 
its worst. And there’s no turning back; their 
precious, urgent cargoes must go through! 


For this exacting and vital air transport 
service are needed the best flyers in the 
world. That is why ATC assigns only sea- 
soned aviators to its four engine school. 
And that is why they are trained to become 
experts in precision flying—” post-graduate” 
pilots on the world’s toughest airline routes. 


Instrument flying courses and ‘‘refreshers”’ 
in the Link Trainer are an integral part of 
this training program. The Air Transport 
Command, like the airlines, has proved that 
Link instruction on the ground makes for 
safety in the airl 


SAVES LIVES, TIME, MONEY! 


Millions of costly hours of flying time in training planes 
have been saved by instrument instruction in the Link 
on the ground. Millions of gallons of precious aviation 


fuel have been conserved 






for combat missions. And be- 


cause of instrument flying 






skill, the lives of many, 






many of America’s sons 






have been saved, 
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PILOTS ASSOCIATION 











The Aircraft Owners and Pilots Associa- 
tion (AOPA), with National Headquarters 
Office located in the Carpenters Blda., 
Washington 1, D. C., is a non-profit organi- 
zation composed exclusively of pilots. It 
looks after the pilot's best interests in all 
Phases of aviation and helps individual 
pilots with their individual problems. The 
AOPA operates with a full-time profes- 
sional staff and is the largest group of 
civilian pilots in the world. This column 
is edited by the Aircraft Owners and Pilots 
Association and opinions contained in it 
are not necessarily those of FLYING. A 
special bulletin is sent each month to all 
registered AOPA pilots and also confiden 
tial newsletters from AOPA’s Washington 
staff are sent members from time to time 








COMPLAINT BRINGS RESULTS 

Since last month, when AOPA voiced 
non-scheduled pilots’ objections to cer- 
tain harmful and unethical practices of a 
small number of fixed-base operators, the 
mail man has brought in further evidence 
of this situation. 

This matter has referred to 
spokesmen for fixed-base operators who 
acknowledge the need for some “self po- 
licing.” AOPA believes that greater use 
of the airport report form by AOPA pi- 
lots will assist in bringing about correc- 
tive action since an accurate check can 
thus be obtained. AOPA pilots not al- 
ready using the “AOPA Pilot Report on 
Airport Conditions” are urged to write 
headquarters for a supply. 


been 


NEW RULES FOR PILOTS 

Effective July 1, new Civil Air Regula- 
tions Parts 20, 43, and 60 will go into ef- 
fect. These are a step in the direction of 
the simplified regulations for which AOPA 
has campaigned. The exams for private 
pilot licenses have been greatly simpli- 
fied and a more sensible set of air traffic 
rules has been agreed upon. Contact 
flight rules have been greatly condensed; 
instrument flight rules continue to be 
complex, however. AOPA believes that 
the new regulations, although an im- 
provement, can be further reduced in 
number and simplified as to their re- 
quirements and their language. 

AOPA also recognizes that present re- 
visions will in some measure determine 
the future possibilities of further reduc- 
tions and simplification. The manner in 
which pilots co-operate under the new 
regulations is important as greater re- 
sponsibility is delegated to the pilot. The 
question is, will pilots prove they can fly 
safely and with good judgment without 
regulations? That question can be an- 
swered by pilots during the next few 
months under the new rules. It is a 
challenge to the non-scheduled pilot. 


AOPA believes most of them will exer- 


cise mature judgment and thereby dem- 
onstrate that further relaxations are jus- 
tified. 


MANUFACTURERS ON THE SPOT 

Will manufacturers of personal aircraft 
build safer airplanes? If there is any 
compromise answer to this question, non- 
scheduled aviation’s future is indeed in 
need of some new blood. In a review of 
post-war aircraft prototypes AOPA has 
noted no significantly large amount of at- 
tention being given to safety features. On 
the contrary, the same old danger spots 
are reappearing; many pre-war models 
slightly enlarged with prettier paint and a 
new gadget or two. 

This isn’t the answer. Where is the 
vision and planning? If manufacturers 
are aware of our needs they should fea- 
ture more safety devices in their samples 
of post-war aircraft. AOPA’s extensive 
surveys of consumer desires leave no 
doubt as to what pilots want. Investiga- 
tion into aeronautical research achieve- 
ments shows that new designs and tech- 
niques are available. Why then do manu- 
facturers avoid these factors in planning 
their new personal aircraft? 

AOPA feels very strongly that a much 
closer link between consumer and manu- 
facturer is needed and AOPA’s staff has 
planned a series of steps to be announced 
shortly, designed to bring about consid- 
eration of certain minimum safety stan- 
dards in design of personal aircraft. 


FLYING RESTRICTIONS 
A recent informal poll conducted by 
AOPA reveals a consensus among experi- 
enced Washington observers that the 
present wartime flying restrictions placed 
upon civil aircraft operating within the 
Eastern Air Defense Zone may be lifted 
concurrent with or shortly after V-E Day. 
The situation within the Western Air De- 
fense Zone remains doubtful, however, 
due to the expected increase of military 
activities in the coastal area. Our pre- 
diction is, therefore, that complete lifting 
of West Coast bans will have to await 

completion of the Pacific war. 


AIRPORT SEPARATION 

Airhaven and airpark planning has hit 
another snag on the matter of separation. 
Since airhavens, to be useful, must be lo- 
cated with or adjacent to popular centers 
and recreational points, it becomes ap- 
parent that special immunity must be de- 
clared for this class of landing facility 
in respect to existing CAA airport sepa- 
ration guides. Otherwise few desirable 
sites for airparks and airhavens will be 
approved, since, more often than not, 
they will fail to pass the rigid require- 
ments of the CAA separation rule. 

AOPA has requested that applications 





for airhavens be given special considera- 
tion insofar as airport separation policy is 
concerned. There is no reason why such 
personal aircraft landing areas should not 
be placed at close intervals to serve vari- 
ous communities and subdivisions ade- 
quately. 


PARTS FOR SURPLUS AIRCRAFT 

AOPA officials have requested the War 
Production Board to expedite formula- 
tion of policies and procedures for re- 
lease of excess spare parts for aircraft 
and aircraft engines sold to pilots under 
the present surplus aircraft disposal pro- 
cedures. In attempting to cut through 
the endless red tape and continued WPB 
delays, AOPA officials pointed out that 
many newly purchased surplus aircraft 
require parts to make them flyable and 
airworthy. 

Large reservoirs of parts (declared ex- 
cess by the military) lie collecting dust 
while owners meanwhile pay storage 
charges on aircraft grounded for need of 
these same parts. AOPA asks for imme- 
diate steps to cut corners on time-wast- 
ing paper work so that these aircraft may 
be put on the flying line. If such does 
not come to pass, AOPA has pointed out, 
the Government may find it increasingly 
difficult to dispose of surplus aircraft. 


NEW AIRWAY INTERPRETATION 

New CAR rules, formerly applied to all 
airways because they were airways, will 
not now apply unless specifically desig- 
nated as control areas. This change is 
believed by many to be an indication of 
a CAA and CAB over-all change in pol- 
icy which recognizes that traffic control, 
previously limited to airways and airport 
traffic control areas, in the future will be 
extended to off-airway areas. By fixing 
the new regulations to “control areas” 
rather than airways, traffic control will 
remain undisturbed when and if CAA de- 
cides that airways as such are outmoded. 
Thus, CAA will be able to move into a 
position of controlling air space univer- 
sally, whereas at present such control is 
generally limited to the air space within 
the confines of civil airways. 


SWIVEL LANDING GEAR PROJECT 

John Geisse, assistant to the CAA ad- 
ministrator, has announced that the CAA 
will begin experiments with various 
types of swivelled landing gears about 
July 1. Congress has approved a $175,000 
allocation for the development of cross- 
wind landing gear and study of radar for 
civilian aircraft. This has pegged the 
CAA budget for technical development 
and research to $800,000. 

Development of a landing gear suitable 
for cross-wind landings might save al- 
most $500,000,000 yearly in the proposed 
Federal airport construction program, 
since lightplanes with the swivel gear 
would require only one landing strip in- 
stead of two. Stout Research Division of 
Consolidated-Vultee and Piper Aircraft 
are working with the CAA in solving 
problems connected with the installation 
of such a landing gear on lightplanes. 
Engineering Research Corporation, the 
designers of the Ercoupe, the non-spin, 
two-control airplane, may also enter into 
the research project. END 
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First, they affect his safety and 


ease of mind while flying. Because radio 
or flight instruments, poorly shock 
mounted, may fail at an inopportune 


time, due to excess vibration. 


A well-designed mount will prevent this. 


Second, they affect the private 


flyer’s maintenance budget. Repairs and 








adjustments of radio and instruments are 
the expensive result of invisible, but con- 


tinuous, vibration. 


An efficient mount will radically reduce 








maintenance expense. 





The Robinson Vibrashock* suspension, 


based on an entirely new principle, 


"Trade Mark 


absorbs better than 90% of engine and 
propeller impulses from all directions. 
These suspensions are widely used on 
our warplanes to protect many different 


types of airborne equipment. 


Robinson Vibrashock suspensions are 


complete, fully engineered structures, 





guaranteed to absorb vibration 








throughout the entire operating range 





of your airplane. 


AW [Ag COON BIN Co 


730 Fifth Avenue, New York 19, N. Y. 
3757 Wilshire Blvd., Los Angeles 3, Calif. 
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Flight to Poltava 
(Continued from page 25) 











re-tilling their scorched earth to wave at 
the “Americansky” formations. 
Everywhere farms and small towns 
were blackened ruins. We were passing 
over country that had known war in its 
most terrible aspects. Here and there 
huge banks of cumulus barred our way; 
we DR’d and DR’d again. Then at last, 
after some 11 hours of flight, our Russian 
base rose from the vast plains. Since the 
steel-mat runway was short, the tower— 
hardly a tower at all, as we know them 
—decided we should land last despite our 
wounded pilot, because we had no brakes. 


# .. - 


At last everyone else got down and 
we circled over the war-blasted town of 
Poltava and came to land. I stood behind 
the pilot, my arms across his chest, as 
Jack Knight, our co-pilot, dragged her in, 
killing every possible bit of speed as we 
hit nicely on the near end of the runway. 
In spite of the morphine, Hooper helped 
out. The runway looked all too short 
and the tent area too near, but as we 
ran out of runway we ran out of speed 
and with relief we ground-looped gently 
and taxied, awkwardly without brakes, 
into a parking position. 

As we lowered Hooper out of the es- 
cape hatch an ambulance drove up and 
just then the Russia antiaircraft opened 
up around the field. We looked up and 
far overhead was a German recco plane. 
This was no rest camp; that was sure. 

We were interrogated in the open on 
the cement floor of a ruined building. 
Then we were assigned tents and started 
to settle down. The base was a big one 
with somewhat crude facilities. There 


was a large complement of American 
ground crewmen with Russian helpers, 
KP’s and guards. The KP’s were all girls, 





AAF troops eat and lounge near their tents at an American shuttle bomber base in Russia. 


built to operate at either end of a plow 
but they were bright and pleasant. They 
didn’t know any English except odds and 
ends they had picked up. One day, on 
the outdoor mess-line, I remarked to the 
man ahead of me that the C-ration stew 
looked pretty good, whereupon the girl 
KP added, “You ain’t just a-woofin’ (she 
really said something excretory), bud!” 
That was all the American speech that 
she knew. 

These girls lived in old railway cars on 
a siding. Nobody bothered them. One 
day I came upon one breaking up boxes 





by smashing them on the ground with 
one hand. She gave me a big smile and 
it suddenly occured to me that she might 
play pattycake with her boy friends like 
they were boxes. I walked away. 

We were just about getting to sleep 
that night when somebody began to bang 
furiously on pans. Somebody else hol- 
lered, “Air Raid!” We never paid much 
attentiun to alerts in England so there 
were a few cries of “Blow it out!” and 
“Go away, lemme sleep!” Then bombs 
began to strike and we all got serious in 
a hurry. I jumped into my shoes and 
trench coat, picked up my flak helmet 
and looked out. Big white flares were 
drifting down. Searchlights crisscrossed 
the dark sky and streams of tracers 
spouted up all around us. I hesitated— 
not sure whether to see if any detail was 
being formed to go out on the field, go 
to the hospital to see about Hooper, or 
seek shelter. Several sticks of bombs 
made up my mind for me. 

I ran out into a field beside the tents. 
The slit trenches were bulging so I lay 
down beside a small mound of dirt and 
watched the raid. Although the Russian 
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antiaircraft was going strong they had 
nothing heavier than 40-mm. and the Ger- 
mans seemed to stay just above their 
range. The bombing was vicious and ac- 
curate; not more than six or seven sticks 
fell outside the runway and parking area. 
For most of us it was our first plastering 
on the ground and we were pretty scared 
but not panicky. 

At the height of the raid a wag near 
me stuck his head up and with newspa- 
per-headline accents, asked, “Vere is der 
Luftwaffe?” 

It was the biggest and most terrible fire- 
works show I’d ever seen. Bombs were 
splashing in great bursts across the field; 
searchlights groped; orange flak tracers 
streamed up in every direction; planes 
were burning and exploding; ammunition 
and flares going off; black smoke drifting 
across the field, red underneath and glar- 
ing white from the flares above. One of 
our boys hid snugly beside a big pile of 
boxes. When daylight came he stretched 
and looked around. He almost took a dive 
again for the boxes were all brand new 
bombs. 

The raid ended a little while before 
dawn. No German planes were shot down 
over the field. As it grew light we looked 
out over a scene of sickening destruction. 
Many of our Forts that had floated so 
beautifully in their tight formations 
against the giant Russian cloudscape the 
day before were blasted wrecks—some of 
them nothing but tails. The Germans 
had sowed the field heavily with butter- 
fly bombs and small aerial land mines so 
we couldn’t go out to our planes until 
Russian demolition squads had cleared 
the field. They started on the steel-mat 
runway, now tangled in fantastic shapes, 
and all day explosions boomed and pieces 
of shrapnel whined overhead. 

All of us found ourselves respecting the 
Russians for their courage just as we had 
liked them for their friendliness. During 
the raid a detail of 96 Russian soldiers, 
men and women, went onto the field and 
tried to save burning Fortresses with 
hand extinguishers—a brave but futile 
gesture. All 96 were killed. 

Behind where I lay in the field a flak 
battery “manned” by six girls stood up 
under the bombing, firing steadily until a 
heavy bomb hit their gun directly. Next 
morning a huge crater with a hand and a 
few bits of flesh in it was all that re- 
mained. 

That night the German radio an- 
nounced the raid and told us they would 
be back for the tent area. Meanwhile, 
however, we were folding our cots and 
moving in trucks out to a wood a few 
miles away where we bivouacked and 
caught up a little on our sleep in spite 
of a light rain that fell toward morning. 
The next day we had a look at our plane. 
From a distance it seemed all right but 
when we came close we saw it was rid- 
dled with shrapnel, a salvage job. 

The next morning we hopped into 
trucks and left for Mirgorod where we 
were to help load bombs. The groups 
landing at Mirgorod had managed to 
move their planes before the attack there 
and so saved most of them. Our trucks 
were all American; almost all the trucks 
we saw in Russia were Lend-Lease. Our 
Russian drivers loved to race and blow 
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FOUR NUTS SNAP THE HARNESS ON 2,000 FIGHTING HORSEPOWER.” 


Sweeping the stratosphere at better than 400 mile speed 
— screaming earthward in bomb dives — blasting tanks, 
locomotives, fuel dumps in low level strafing .. . 
Republic’s deadly Thunderbolt handles diverse tactical 
assignments superbly well. The Thunderbolt is super- 
powered, heavily armed and armored , . . and its mighty 
engine is anchored with just four one-inch bolts. In this 
photograph a Republic worker tightens to solid security 
one of the four vital nuts . . . and does it easily, safely, 
swiftly ... with the right tool for the job... a Snap-on 
heavy duty ratchet wrench, 


Throughout America’s greatest aviation plants Snap-on 
tools play an important part . . . dependable aids to fast, 
accurate workmanship in every phase of production, as- 
sembly, maintenance. Snap-on direct-to-user tool service 
is available through 38 branch warehouses located in 
key production centers. Write for 1945 catalog, and 
address of the nearest branch, 


SNAP-ON TOOLS CORPORATION 


8024-G 28TH AVENUE KENOSHA, WISCONSIN 
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the horn. The road was supposed to be 
a big highway but it was plenty rough, 
The 110 kilometers [about 69 miles] took 
us five hours. All along the way people 
were rebuilding their houses and work- 
ing. on the first wheat crop since the Ger- 
mans had been swept out of the Ukraine. 
Most of the people we saw were old, crip- 
pled or very young. There weren’t many 
pretty girls; the Germans had taken them 
with them. 

Everywhere along the road people rec- 
ognized the “Americanskys” and waved 
énthusiastically. Nowhere in Europe or 
North Africa have I felt the liking and 
admiration that Russians extend to Amer- 
icans. I have yet to meet a more likable 
people. Wherever we went smiles and 
ehthusiastic greetings met us and a 
friendliness that had nothing of politics 
in it. 

At Mirgorod we stayed in a big school 
building converted into a barrack. The 
Germans had lived in the same building 
and they reminded us of this in nightly 
radio threats of further bombings. None 
came, however. 

While surveying routes for a possible 
emergency two-mile sprint out of town, 
my. co-pilot, another co-pilot named 
Young, and I struck up a conversation of 
sorts with some guards at a Russian mo- 
tor pool. In a few minutes three Russian 
panzer officers came along and in no un- 
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certain terms racked back the guards for 
inattention to duty. This formality at- 
tended to, officers and men joined in the 
conversation, accepted cigarets and be- 
came friends all around. Shortly we 
found ourselves in the officers’ billet, a 
low-ceilinged, candle-lit house. A bottle 
of vodka appeared and after the first shot 
I decided that Kentucky moonshine was 
sissy stuff. 

My co-pilot, later our first pilot, was a 
solid boy in all respects but as a would-be 
student at Yale Divinity School he nat- 
urally found little time, or taste, for hard 
spirits. He sniffed at his and I had to put 
it away as well as my own but the Rus- 
sians noticed it and took an hour of 
tangled talk and gestures to explain why. 
Their idea of a pilot is a flying sandhog 
who drinks straight anti-freeze to steady 
him for combat. The next day Young 
and I sold our throats and heads to a 
local merchant who handled furs and 
bells. 

Almost all the buildings in Poltava 
were unoccupied—burned, bombed or 
mined. The park had a monument in its 
center and the usual park business went 
on—boy eyes girl, and go on from there— 
just like in America. 

Everything from old locks to old cows 
was sold in the market place there. Amer- 
ican cigarets were great trading items 
and were worth up to 60 rubles a pack. 
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prety setonty-wapetiong. low landing 
speed design for two-place pusher- 
type «monoplane proposed by Ver- 
non W. Payne, chief engineer, manu- 
facturing division, Robertson Air- 
craft Corporation, could use either 
a 130-h.p. or 165-h.p. engine. Gross 


weight with 130-h.p. engine would be 
1,300 pounds, top speed 155 m.p.h. 
With 165-h.p. engine, weight would 
be 1,500 pounds, top speed 190 m.p.h. 
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PLANE 


The power plant is enclosed in aft 
lower part of fuselage, with air duct 
in nose of fuselage which has shutter 
control. Propeller is driven by shaft 
and worm gear. Landing speed with 
full span flaps and slots, with special 
ailerons similar to those used on 
Black Widow, would be 28 m.p.h. for 
130-h.p. model, 33 m.p.h. with 165 h.p. 
Wing area is 111 square feet; overall 
length 22% feet, span 32 feet. 
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Soap was about the same but there was 
almost nothing we could buy although we 
all tried to get some money for souvenirs. 
I got some brand new money that’ evi- 
dently had been cached in a stable. A 
woman photographer with equipment of 
a sort usually found in public parks in 
America wanted to take our picture. We 
thought she wanted three rubles or 60 
cents but actually she wanted 300 rubles 
or $60 for a dime portrait. She was highly 
insulted when, after all the conversation, 
we said no; but the crowd that had gath- 
ered thought it was very funny. 

Mirgorod was full of Russian wounded. 
Their hospitals weren’t as good as ours 
generally but the doctors and operating 
equipment were. When you see a few 
of their hospitals you get a better slant 
on their huge casualty figures which read 
so matter-of-factly in print. 

The Russian guards, when changing 
men on posts, always fired the rifle to 
see if it worked, a disconcerting habit if 
you happened to be close. They were 
trigger-happy in a serious way. If they 
called “Shtoy!” (stop) and you didn’t 
freeze, they’d fire immediately. My bom- 
bardier was almost drilled that way in 
Mirgorod, but then bombardiers don’t 
pick up languages very easily. 

After 10 days our turn came to leave 
and we took off in a Skytrain for Rostov 
on the sea of Azov at the mouth of the 
Don. The Skytrain had an American 
crew but a Russian navigator. This is 
true of all ATC planes operating into or 
out of Russia. I tried my smoothest but 
the navigator wouldn’t give me one of his 
log forms. He spent most of his time fly- 
ing the plane and while his dead reckon- 
ing was very loose his pilotage was letter- 
perfect. His maps were better than the 
ones we had of Russia. There was no 
evidence that he ever used celestial—he 
just knew the route. 

At Rostov we stayed overnight at the 
Russian base. They gave us quarters in 
a sort of apartment house badly beaten 
in the war but fixed up. The cots were 
iron, narrow and close together; some 
had to sleep on straw ticks on the floor. 
Women orderlies made us wonder hu- 
morously what sort of house we were in. 

We weren’t allowed in town but a 
bunch of soldiers—men and girls—enter- 
tained us royally. This included a Russo- 
American volleyball game in which they 
outclassed us but threw the game for hos- 
pitality’s sake. Later they played and 
sang Russian songs for us under a cool 
moon, and we reciprocated with a few 
barroom ballads. It is a wonderful thing 
in Russia to hear their soldiers sing on 
the march or in their barracks. The 
depth and harmony of their voices and 
the strange sadness of their songs are un- 
forgettable. 

The next morning we rounded up the 
hangover victims and left for Teheran. 
The trip to our home base in England 
via Teheran, Cairo, Tripolitania and Cas- 
ablanca extended over 8,000 miles and 
produced a whole book of experiences in 
itself. Back in the tight little isle we got 
a new airplane and went right back to 
our knittin’. My pilot went to the hos- 
pital in Teheran and got back to the 
states well before us. END 
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Ambulances fly in this war, and their flight brings swift 
evacuation of the wounded from the areas of front line 
danger. And because ambulances fly, the wounded are 
minutes, not days, from the clean sterile mercy of 
base hospitals. 

flying ambulances lend wings to the skills of doctors 
and nurses. For doctors and nurses and medical equip- 
ment go with the wounded in these hospital wards of 
the air. The skill of aeronautical engineers and medical 
science have thus combined to save lives and bring 
swift mercy. 


Fairchild ingenuity, for example, gave the Army Air 
Forces the ‘“Packet”—a plane in which men and 
machines can be carried into battle. But the ““Packet”’ 
is a ship of mercy too, convertible in a few minutes to 


airchild Aircraft 


Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 
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“You’re an Angel...with wings!” 


a plane ready to receive the victims of enemy action. 


Known to the Army as the C-82, the long-range 
“Packet” can carry 34 litter cases, four attendants, and 
medical supplies. Cramped quarters do not hamper 
nurses ministering to the wounded. An ingenious 
litter suspension affords ample room for movement. 
So successful is this strap-suspension device, devel- 
oped by Fairchild engineers, that it has become standard 
equipment on all types of planes used as flying hospitals. 


Versatile in its applications, the ‘‘Packet” can do 
double duty as a mercy ship. It can carry the wounded 
from front line evacuation fields over long distances 
to base hospitals. Returning to the forward areas, it 
can carry up to nine tons of supplies needed at the 
front lines. 
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THE ARMY NEEDS NURSES 
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Forgotten Pioneer 
(Continued from page 57) - | 





| tion and he did it in his own way. 

His first move was to set up a shop 
where a pilot could buy things cheaply. 
That was an innovation. In most branches 
of aviation it would still be an innovation 
today. Then, in Chicago, where automo- 
bile manufacturers were just tasting the 
fruits of popularity, he established the 
Heath Aeroplane Company. 

It was not an airplane company as such. 
It was a parts and materials store. He 
made and sold wing “dope” by the barrel. 
He made propellers. He built wings to 
any shape, any size. He sold wire, cables, 
turnbuckles, wing and fuselage fittings, 
radiators, fuel tanks, wheels, new and re- 
built engines. He never turned down an 
order. If he didn’t have the thing on 
hand, he either made it or bird-dogged 
around until he found it. The Heath 
Aeroplane Company was aviation’s first 
trading post. 

By 1914 Heath had built another plane, 
a biplane with a 33-foot span and 
equipped with pontoons. It flew all right. 
Chicagoans strolling along the shores of 
Lake Michigan saw little Ed Heath, a 
veteran designer at the age of 25, manipu- 
lating his flying contraption out over the 
water. 

The war didn’t do badly by the Heath 
business. His stock in trade was propel- 
lers but he sold other small-plane parts 
in the hundreds and thousands. And now 
he introduced another basic business 
| tenet. He had a number of employes, 

most of them young men. 

“The only way you can learn,” he 
| would tell them, “is by doing.” Their 
| apprenticeship was informal but real. 
| They learned. They flew. When Ed Heath 
| got through with them they were pretty 

good pilots. Meantime Heath himself 
| talked lightplanes. What was needed, he 

said, was a flying machine cheap enough 
| for the average man to buy. Everything 
| in aviation was too expensive. 
| His first lightplane production model 
| was built in 1918. Suitably enough, he 
| called it the Feather. It was powered by 
| a seven-h.p. Thor motorcycle engine—and 
it flew. For a self-educated aeronautical 
engineer Heath was making history. He 
didn’t do things by halves. He tinkered 
| with that seven-h.p. engine, for example, 
until he had lightened it to his satisfac- 
tion. He designed a special propeller for 
| maximum thrust. He put engine and 
| propeller on a test stand until he was 
sure of the power plant’s reliability. After 
that he began designing the plane. 
| That was a Heath peculiarity. He al- 
| ways designed his planes around a given 
| engine. 

The plane turned out to be a single- 

seater with a span of 20 feet. It weighed 
| 270 pounds empty and had a top speed 

of 45 m.p.h. Heath wanted to manufac- 
| ture it in quantity but something he had 
| not foreseen happened. The war over, 
the Government began unloading air- 
plane surpluses on the public. He could 
manufacture airplanes cheaply but not 
cheaply enough to compete with the 
prices at which wartime Standards and 
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BETTER SPARK PLUGS FOR YOUR PLANE 


BUY BONDS — “BIGGER BONDS FOR THE MIGHTY SEVENTH” 





Champion Ceramic Aircraft Spark Plugs are 
used exclusively by National Airlines because 
“they are dependable, efficient and com- 
pletely satisfactory.” Operating its fleet of 
Lockheed Lodestars from New York through 
to the Southeastern Atlantic and Gulf states, 
National has compiled an enviable record 
for speed and service carrying vital war car- 
goes and priority passengers on unusually 
fast schedules. They strongly emphasize 
maintenance to insure dependability. 


Thus once again the prestige and efficiency 
of Champion Spark Plugs for every aircraft 
engine is confirmed by their use by a leading 
airline—just as it has been so dramatically 
demonstrated in the most powerful bombers 
and combat planes. The Champions you 
buy for your present plane are products of 
the same research, basic materials, engineer- 
ing and precision manufacture. Naturally 
they will insure an extra measure of perform- 
ance, economy and dependability. Use 
Champions and fly with confidence. Cham- 
pion Spark Plug Company, Toledo 1, Ohio. 


DEPENDABLE 


CHAMPION 


SPARK PLUGS 
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Jennies were being offered on the market. 

But Heath was smart. He put his light- 
plane on ice for the moment and began 
selling parts for Standards and Jennies. 
Business boomed. If a barnstormer’s guy 
wire snapped, he telegraphed Heath. If 
he telescoped his landing gear in a cow 
pasture, Heath sent Him another one. 
Meanwhile, with his own stock of planes, 
Heath taught flying. 

Some fanciful stories were told. A 
couple of youngsters climbing out of a 
Heath-owned Standard after a landing on 
an improvised flying field were sur- 
rounded by curious farm people. 

“Who’s the pilot?” one of the flyers was 
asked. 

“I am,” was the reply. 

“How much flying have you done?” 

“I’ve been flying three hours.” This 
with pride. 

“And who’s he?” asked a farmer, point- 
ing to the other flyer. 

“Oh him,” explained the pilot, “he’s my 
instructor. He’s got seven hours.” 

Incredible as it sounds, it wasn’t too 
far from the truth. But a Heath-trained 
man usually knew enough to keep from 
breaking his neck. It was Heath’s con- 
tention that if a man was good enough to 
release for solo, he was good enough to 
give instruction. 

Heath himself polished off his stick- 
and-rudder technique by taking some 
aerobatics instruction in 1919 from Roy 
E. Guthier, a war pilot. He practiced as- 
siduously, using one of his own Jennies 
and, later, a Thomas-Morse Scout. When 
he got through he was an accomplished 
artist. 

Heath got the urge to design a new 
plane again in 1923. This time he was 
more ambitious. The crystallization of 
his idea was the Favorite, an aerodynam- 
ically clean biplane powered with a 90- 
h.p. OX-5 engine: With Heath at the con- 
trols it carried four persons from Chicago 
to St. Louis, where it collected prizes for 
efficiency and won some events in the Na- 
tional Air Races. 

Heath prospered and, learning by doing, 
hundreds of Heath students not only won 
their wings but became expert airplane 
and engine mechanics as well. By this 
time the company had acquired a 160-acre 
field northwest of Chicago. It boasted no 
structures. Planes—there always were 
from 30 to 50 Standards and Jennies about 
—were tied down for the night in the lee 
of a circular grove of tall trees. Gasoline 
and oil were dispensed from drums. 
Water for radiators was hauled in by mo- 
tor trucks. 

It’s true that Heath turned his students 
loose after a bare minimum of instruction 
but he knew that only a fool could get 
into trouble with a Standard, his favorite 
training machine. It had a landing speed 
of 43 m.p.h. and a top of only 63. If a 
man began developing bad habits in the 
air, Heath himself would take the student 
aloft and straighten him out with 30 min- 
utes of instruction. 

One student, a dentist, took two hours 
of instruction, and forthwith hied him- 
self to St. Louis to buy a new airplane. 
He flew it back, with a trusting friend in 
the front cockpit. They stepped out at 
Heath’s field with the yawning comment 
that the trip had been enjoyable. 
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To critics of Heath’s instruction prac- 
tices it may be said that he never lost a 
student in an accident. Maybe it was 
because he was thorough. To this day, 
people who frequented Heath’s field re- 
call hearing that voice, carrying all the 
way to the ground from an altitude of 
1,000 feet, “More top rudder on those 
vertical banks!” 

Heath’s latest lightplanes dated from 











Gutish Say... 


ELL Airacobras (P-39Q-30) are pow- 

ered by 1,710-h.p. Allison V-1710-85 
engines, giving them a top speed of 375 
m.p.h. Range is 1,500 miles, service 
ceiling 16,000 feet. Airacobra produc- 
tion totaled 9,000. ... 


The AAF version of the Navy’s Con- 
solidated Privateer (PB4Y-2) has been 


designated the B-24N.... Range of 
the Douglas Invader (A-26) is 1,522 
miles. ... The Grumman Bearcat 


(F8F) is a new, improved model of the 
Wildcat (F4F)... 


U. S. Navy designation for the AAF’s 
Sikorsky R-4B helicopter is HNS-1. .. . 
The U. S. Navy’s FT-1 is similar to the 
P-61B version of the Northrop Black 
Widow. . . . The version of the North 
American Mustang with the extended 
vertical fin is the P-51E.... 

It is rumored that a Curtiss Ascender 
(XP-55) once flew from St. Louis to 
Chicago at an average speed of 537 
m.p.h. . The Stinson L-12 is the 
AAF liaison version of the civil Reliant. 

. The Boeing XC-108 (probably the 
transport version of the Flying For- 
tress) recently carried 70 fully-armed 
infantrymen on a cross-country flight. 


The Culver PQ-8 is a radio-controlled 
target airplane. ... The old (1932) 
Lockheed Orion is designated UC-85 by 
the AAF. .. . The old Lockheed Vega 
(also 1932) is the UC-101. ...A new 
Navy fighter is the Curtiss XF15C.... 

—THE AEROPLANE SPOTTER 


Latest version of the P-47D has the 
British gyro gunsight. Top speed of 
this Thunderbolt is 399 m.p.h. at 28,000 
feet, rising to 420 m.p.h. higher up. 
Cruising speed is up to 330 m.p.h. at 
28,000 feet. . . . The Douglas Skymas- 
ter (C-54B) has four 1,450-h.p. engines, 
cruises at 204 m.p.h. and has a gross 
weight up to 73,000 pounds. .. . 


—AIRCRAFT RECOGNITION 


Martin Baltimores (A-30) now are*in 
use by the Greek air force for distrib- 
uting newspapers to islands in the 
Aegean Sea. ... 

—THE AEROPLANE 











1925. In that year he and Claire Linsted, 
a designer whom he employed, produced 
the Tomboy, built around a 32-h.p. Bristol 
Cherub. It was a single-seat, full-canti- 
lever monoplane with a span of about 22 
feet. The wing butts attached at the top 
longerons. Its speed—and remember its 
horsepower—was 103 m.p.h. Heath used it 
to win the lightplane events at the Na- 
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tional Air Races in Philadelphia the fol- 
lowing year. His take for winning was 
$2,500. : 

Heath and Linsted produced the first 
Heath Parasol in 1926. This was a single- 
seat, high-wing monoplane with a span 
of 26 feet. It was built around a 27-h.p. 
Henderson motorcycle engine. The de- 
signers improvised somewhat—the wing 
was contrived of two lower wings of a 
Thomas-Morse Scout biplane, braced with 
steel tubing and cables. The plane was 
all right. No less an authority than Trans- 
port Pilot Thomas E. Nelson of National 
Air Transport so reported to Heath. Nel- 
son, by the way, was Charles A. Lind- 
bergh’s roommate at this period and it is 
part of the Heath legend that Lindbergh 
kept a Henderson engine under his bed at 
Maywood, Ill. The transatlantic fiyer-to- 
be was trying to convert it into an air- 
plane powerplant. 

The following year Heath constructed 
another version of the Parasol. This 
plane was cleaner. It had a 24-foot span 
and was powered with a Cherub. He 
called it the Spokane Super-Parasol and 
proceeded to annex the light and sport 
plane events with it at the National Air 
Races in Spokane. His take: $1,000. 

This event marked a turning point; 
Heath had found his lightplane market— 
the first big lightplane market in the 
United States. Again he showed his busi- 
ness sagacity. To those who wanted to 
fly he preached, “Build your own air- 
plane.” He sold blueprints for the Para- 
sol by the thousands. Of course, if a cus- 
tomer wanted the plane complete, Heath 
would sell that too. 

It was a good airplane, making 75 m.p.h. 
at full throttle. For demonstration pur- 
poses it would be flown with one man at 
the controls and another lodged in the 
wing bracing struts. Of course, the 
United States Government had not yet 
put a restraining hand on the home-built 
airplane. Yet out of the hundreds of 
Parasols constructed in the backyard, rec- 
ords show that only two killed their 
owners. 

The Baby Bullet of 1928 was followed 
in 1929 by a brace of Super-Parasols that 
captured first and second places in a 
lightplane event at the National Air Races 
in Cleveland, and Heath provided a 
change of pace with a 27-h.p. seaplane 
that performed commendably on Lake 
Zurich, near Chicago, in 1930. 

That same year the Heath Cannonball, 
a bigger version of the Baby Bullet, pow- 
ered with a 110-h.p., four-cylinder Heath- 
built engine, came in ahead of the field 
in one event at the National Air Races in 
Chicago. Foreseeing every phase of pub- 
lic interest in aviation, Heath built a bi- 
plane glider. His partisans say he was 
the first man ever to loop an engineless 
heavier-than-air craft. 

Heath was doing well. His inexpensive 
little airplanes had caught on. He had 
proved his point on low cost. His cus- 
tomers were numbered in the thousands. 
Justifying his faith in the lightplane, 
other manufacturing companies were en- 
tering the field. He decided that a variety 
of aircraft styles could maintain his place 
in the market. He would have a parasol 
type, a mid-wing and a low-wing. 

The parasol had proved itself. Now he 
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A MODERN 
MISSION OF MERCY 


New Bell Helicopter Plays Major Role In Saving 
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Lives of Ice Fishermen Marooned on Lake Erie 





2 Th unique qualities of the new Bell 

ae helicopter — its ability to do things 
owe impossible for any other type of aircraft 
— have already been dramatically demon- 
strated in two emergency mercy missions. 

Two fishermen marooned on a spring ice 
floe in Lake Erie were rescued by the ver- 
satile aircraft when all other means of reach- 
ing them had failed. Earlier, when Western 
New York was weather-locked by the worst 
winter in history, the Bell Helicopter car- 
ried a doctor to the aid of an injured pilot 
who. had bailed out of his crippled plane 
and was snow-bound by drifts ten feet high. 

These two mercy missions demonstrate 
one of the helicopter’s special capacities. 
Because it can fly in practically any kind 
of weather — forwards — backwards —up— 
down—sideways...hover over a given spot 
or land on a small plot of eal the heli- 
copter will also have many other peace-time 
applications and advantages over other 
forms of transportation. 

At first it may have such specialized uses 
as rescue work, cargo transport, forest fire 
patrol, ambulance service, crop dusting, 
pipe line patrol and other industrial and 
commercial applications where the most 
important thing about the helicopter will 
be its unusual utility. 

Right now, Bell Aircraft’s interest in the 
helicopter is primarily in its future develop- 
ment. The production of all our plants is 
still one hundred percent geared up to a 
victorious and early ending of the war— 
building fighter planes at our Niagara 
Frontier Division, ordnance materials at 
our Burlington Division, and B-29 Boeing 
designed Superfortresses at our Georgia 
eeober Plant. 

A booklet describing the Bell Helicopter 
will be mailed without obligation. Write the 
Bell Aircraft Corporation, 2050 Elmwood 
Avenue, Buffalo 7, New York. 


* Buy War Bonds and Speed Victory ® 








Actual Photograph, Taken During Lake Erie Rescue, of the Part Played by the Bell Helicopter 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL...EAST COAST, INC pees te era 
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Atracobra ( P-39) and Kingcobra ( P-63 )— Fighters 
Atracomet — America’s First Jet Propelled Plane 
The Bell Helicopter 
3 ORDNANCE DIVISION 
Burlington, Vt. 
lLithil, Flexible Gun Mounts and other ordnance materials 
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I. sun-brilliant stratosphere...or cutting an incandescent 
swath across a glittering sea... dazzling glare can hide enemy 
activity —and prove a source of deadly danger to unprepared 
fighting men. 

That’s why the glare protection of Calobar Sun Glasses is 
vital to our Armed Forces. Calobar lenses are optically ground 
and polished. Their special formulation admits plenty of “see- 
ing” light... while tempering blinding light...and absorbing 
infra-red (heat) and ultra-violet (sunburn) rays. And their 
sturdy frames, tops in wearing comfort, provide a full range of 
vision. 

Production of Calobar Sun Glasses today is for Army and 
Navy aviation personnel only. After the war, they will be 
available to all, through those who give professional eye care 
...and to fliers from airport sources. Your fixed base operator 
will then be able to supply you. 


\) CALOBAR 


American Optical 


COMPANY 


World’s largest makers of ophthalmic materials 


BUY WAR BONDS AND STAMPS 


SUN GLASSES 
Optically Safe 
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would build the low-wing and then the 
mid-wing. 

On that spring day in 1931 they 
watched Heath put his new airplane into 
a wingover. Then the right wing whipped 
back against the tail of the ship. They 
saw Heath’s tight lips, and they saw the 
rudder and elevator flail the air fruit- 
lessly, and then they saw the ship hit and 
crumple up, and a plume of dust rose 
skyward. 

A lot of people attended Heath’s fu- 
neral. But the little man with the strident 
voice, the little man who a quarter of a 
century ago saw the airplane as a medium 
of personal transportation, merits a great- 
er tribute than that. END 


International Plane Markings 
(Continued from page 49) 


identification marks set forth by a con- 


vention subcommittee: 

1. Nationality and registration marks 
on planes shall consist of a group of sym- 
bols comprising a letter or letters, fol- 
lowed by letters or numbers. The sub- 
committee gave a choice of using letters 
or numbers, merely recommending world 
standardization of symbols. 

Noteworthy in the above recommenda- 
tion is the phrase “followed by letters or 
numbers.” The 1919 International Con- 
vention of Air Navigation had made no 
provision for use of numbers. It pro- 
vided only for letters. But the subcom- 
mittee at the recent Chicago parley took 
cognizanee of the fact that “efficient 
identification of aircraft is equally at- 
attainable using numbers, as does the 
United States, or letters, as is the prac- 
tice of ICAN signatories.” Hence, the 
American system of using letters fol- 
lowed by numbers—such as NC-1989— 
may well serve as the model for a world- 
wide uniform system supplanting the all- 
letter combination set forth in the ICAN 
agreement of 25 years ago to which the 
United States was not a signatory. 

2. Nationality and registration marks 
carried by planes shall consist of a na- 
tionality letter or letters, which may be 
followed by a symbol denoting the class 
of airworthiness, and shall be followed 
by numbers or letters. The important 
clause in this provision is that dealing 
with airworthiness, which, in the United 
States, is denoted by the “C,” “R,” and 
“X” designations as previously explained. 

The subcommittee noted in this con- 
nection that, if letters are used as regis- 
tration identification marks, a hyphen 
shall be placed immediately after the na- 
tionality letter or letters and, where it 
appears, the airworthiness symbol. It 
added that “each state, party to this con- 
vention, which employs airworthiness 
symbols, shall advise every other state 
annually of the symbols used by it.” 
While the use of an airworthiness sym- 
bol was made optional, the subcommittee 
recommended a uniform system “(1) as 
to whether or not aircraft engaged on in- 
ternational air navigation should carry a 
letter indicating the class of airworthi- 
ness certificate issued for them and (2) 
that, if it is optional for the aircraft of 
any particular country engaged on inter- 
national air navigation to carry a mark 
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indicating the type of airworthiness cer- 
tificate issued for them, the marks used 
by all countries following such a system 
should be uniform.” 

Thus the nations represented at the 
Chicago parley were urged to use identi- 
cal airworthiness symbols if they decide 
to use them at all. 

3. Identification markings should be 
painted “once on the lower surface of the 
main plane structure and once on the up- 
per surface of the main plane structure” 
or on top and beneath the wing—as well 
as on either side of the fuselage or on 
either side of the tail. 

4. The letter or number markings on 
the wings should be of equal height— 
four-fifths of the average width of the 
wing. But the height of the markings 
need not exceed 40 inches or 100 centi- 
meters. The fuselage or body markings 
should be “as large as possible without 
interfering with the visible outlines of 
the fuselage or body,” and they need not 
exceed 40 inches or 100 centimeters. Tail 
markings should be on the upper half of 
the tail surfaces. As for size, they should 
be “as large as a two-inch or five-centi- 
meter margin will permit and in a posi- 
tion which will give the greatest size.” 

5. Letters should be in capital letters in 
Roman characters without ornamenta- 
tion. If numbers instead of letters are 
used for identification markings, they 
should be Arabic numbers without or- 
namentation. The sub-committee went 
into minute detail, even to the point of 
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specifying the length of the hyphen and 
the thickness of the lines forming the 
letters. It specified that: 

“The width of each letter and the 
length of the hyphen shall be two-thirds 
of the height of the letters, and the thick- 
ness of the lines forming the letters and 
the hyphen shall be one-sixth of that 
height. As nearly as the constructional 
features of the aircraft admit, each let- 
ter shall be separated from the letter 
which immediately precedes or follows it 
(the hyphen for this purpose being re- 
garded as_a letter) by a space equal to 
half the width of the individual letters. 
In order to render the marks clearly legi- 
ble, the lines forming the letters and the 
hyphen shall be solid and of a uniform 
color contrasting clearly with the back- 
ground on which they are placed.” 

It is clear that the subcommittee left 
little or nothing to guesswork but vir- 
tually applied a slide rule to fix sizes of 
identification markings. 

To make certain that such markings 
will do the job for which they are de- 
signed, it was provided further that they 
be displayed “to the best possible ad- 
vantage” and that they “must always be 
kept clean and visible.” 

These markings, along with other perti- 
nent information such as a description 
of the aircraft and the full name, nation- 
ality, and residence of the plane owner, 
should be entered in the register and the 
certificate of registration, a system simi- 
lar to that followed in the United States. 





OBOT target planes—small, fabric- 
covered craft with a tiny engine, 
mounting twin, counter-rotatiny pro- 
pellers on the same shaft, are being 
used as targets by the Panama Coast 
Artillery Command. 

When hit by antiaircraft or ma- 
chine gun fire, a parachute floats the 
plane to the ocean’s surface. It is 
then rescued by specially trained 
seagoing soldiers who man a 16-foot 
oar-powered “junior crash boat.” 





ROBOT TARGETS 


Known as “Intoxicated Seagulls 


” 


or “Salt Water Ducks,” the small 
planes are lifted from the surf tail- 
first, draining the sea-water from the 
fuselage and engine. They are then 
returned to land, either in the boat 
itself or, if rough water prevents, 
towed in. Special Army bases main- 
tain and repair the queer craft, which 
average 10 flights per plane before 
being “washed-out,” although many 
are destroyed on their first flight. 
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Obviously, the key to ready identifica- 
tion of a plane is its nationality code 
letter or letters. This is the tentative ta- 
ble of nationality marks—letter designa- 
tions for each country—as submitted to 


the Chicago convention: 


Afghanistan—YA 

Australia—VH 

Belgium and Belgian 
Colonies—OO 

Bolivia—CB or CP 

British Colonies and Pro- 
tectorates—VP, VO, VR 

Burma—XY 

Canada—CF 

Chile—CC 

China—xXT 

Colombia—HK 

Costa Rica—Ti 

Cuba—CU 

Crechoslovakia—OK 

Denmark—OY 

Dominican Republic—HI 

Ecuador—H 

Egypt—SU 

El Salvador—YS 

Ethiopa—ET 

France and her Colonies 
and Protectorates (ex- 
cluding Morocco)—F 

Greece—SX 

Guatemala—LG 

Haiti—HH 

Honduras—XH 

Iceland—TF 

India—VT 

lran—EP 

lraq—Yl 

lreland—El 

Lebanon—LR 


Liberia—Li 
Luxembourg—LX 
Mexico—XA or XB 
Morocco—CN 
Netherlands—PH 
Netherlands East Indies— 


es poms West Indies 


Newfoundland—VO 
New Hebrides—YJ 
New Zealand—ZK 
Nicaragua—AN 
Norway—LN 
Panama—RX 
Paraguay—ZP 
Peru—OB 
Philippines—PI 
Poland—SP 
Portugal—CS 
Portuguese Colonies—CR 
Spain—EC 
Surinam—PZ 
Sweden—SE 
Switzerland—HB 
Thai—HS 
Turkey—TC 
Union of South 
Africa—ZS 
United Kingdom—G 
United States—N 
Uruguay—CX 
Venezuela—YV 
Yugoslavia—YU 


The nationality mark for Syria will be 
selected at a future date. The subcom- 
mittee, noting specifically the case of 
Thai, said that its recommendation on 
aircraft nationality marks is “subject to 
such decisions as may be taken by the 
appropriate Allied authorities on the po- 
litical issues which arise in the case of 
ex-enemy countries.” This would appear 
to apply also to Bulgaria, Finland, Italy 
and Romania and eventually to Germany 
and Japan. The subcommittee did not 
list a nationality mark for Russia, which 
was not represented at the conference. 

In the case of Ethiopia, Lebanon, Li- 
beria and the Philippines, the marks set 
forth are provisional. 

Along with its action on identification 
markings, the Chicago subcommittee also 
recommended that the call sign of a 
plane should be identical, “as far as prac- 
ticable,” with the nationality and regis- 
tration marks of the aircraft. 

It also took into account a current de- 
velopment by including provisions for 
marking helicopters, gyroplanes and or- 
nithopters—which weren’t considered in 
the 1919 ICAN agreement. The provisions 
for such craft, insofar as identification 
markings are concerned, are similar to 
those applying to airplanes. 

Anticipating a vast increase in num- 
ber of post-war aircraft, an unlimited 
number of letters or digits for aircraft 
markings was recommended. The reason 
for this is apparent when it is noted that 
under the ICAN agreement providing a 
maximum of five letters—including the 
one or two letters designating the coun- 
try—the maximum number of identifica- 
tions allowed for a country with a two- 
letter national symbol was only about 
17,000. 

At present the United States permits 
a maximum of five digits after the na- 
tionality and airworthiness symbols, thus 
—NC-46839. Alternative plans being con- 
sidered by this country to meet identifi- 
cation marking requirements for ex- 

(Continued on page 102) 
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As shown by their exclusive use on high per- 
formance military and commercial aircraft, 
selective rpm constant speed propellers have 
superseded other types. They permit maximum 
utilization of available horsepower and opti- 
mum aerodynamic propulsive efficiency. 


Only the unique operating principle of the 
ISO-REV Constant Speed Propeller inexpen- 
sively brings the many advantages of true con- 
stant speed operation to the personal airplane. 
Its application is equivalent to the installation 
of a larger engine and extra fuel tanks. 


A booklet describing the principle of ISQ- 
REV operation is yours for the asking. 


‘ISO—equal, alike, the same, uniform’’ 
Webster 
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(Continued from page 98) 
panded post-war aviation include (1) in- 
creasing the maximum number of digits 
to six or (2) retaining the present maxi- 
mum of five digits, but adding a letter 
suffix to the numbers. 

Whatever the post-war civil aviation 
expansion in the United States, the CAA 
and its certificate section are geared to 
handle the situation from an administra- 
tive standpoint. 

Mrs. Julia Hevener, assistant chief of 
the certificate sections reveals that plans 
already are underway in CAA to meet 
the problems of the anticipated expan- 
sion. 

Mrs. Hevener is a veteran with the 
CAA, having joined it the same week 
that Charles A. Lindbergh made his his- 
toric New York-to-Paris flight in May, 
1927. In her nearly 18 years with CAA, 
she has always been with the certificate 
section, serving originally as chief clerk 
and then being promoted in 1929 to the 
post of acting chief of the entire section. 

It is her job to see that the Govern- 
ment has complete records of the issu- 
ance of all certificates for airmen—pilots, 
ground mechanics, dispatchers, parachute 
technicians, control tower operators—and 
all civil aircraft. She oversees what 
amounts to a Hall of Records of Ameri- 
can aviation. 

If you want to know whether there 
has been a reassignment of the famed 
number NX-211, which identified Lind- 
bergh’s history-making monoplane, The 
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Spirit of St. Louis, she has the answer 
at her fingertips. She can give you the 
history of the magic number “211.” After 
The Spirit of St. Louis was retired to the 
Smithsonian Institution, number 211 — 
which then became NR-211—was assigned 
to Lindbergh for a Lockheed which now 
is in the American Museum of Natural 
History in New York City. Lindbergh 
again was given NR-211 for a plane with 
which he conducted inspection and sur- 
vey work. But 211 has since reverted to 
the CAA for use on one of its own planes. 

The CAA has reserved numbers 1 to 
500 for its own planes. If these numbers 
were assigned to private planes before 
CAA reserved them, the agency permits 
the original holder to keep the number 
but requests him to add a letter suffix 
to the number and CAA takes the num- 
ber alone. 

What has happened to other famous 
numbers? Remember the NR-105W which 
identified the late Wiley Post’s Winnie 
Mae, the durable Lockheed Vega which 
girdled the globe in eight days back in 
1931? That number never has been re- 
assigned. Neither has NX-4204, which 
identified Amelia Earhart’s Friendship— 
the doughty craft that carried her across 
the Atlantic in 1927. 

Also never reassigned were NC-4453, 
the number of the Fokker in which Rear 
Adm. Richard E. Byrd flew over the Ant- 
arctic; the NR-7955 which identified the 
late Capt. Frank Hawks’ Lockheed Air 
Express, in which he streaked to a then 
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breath-taking transcontinental speed rec- 
ord June 27, 1929, and the NX-3789 
which marked the Bellanca monoplane 
Pathfinder in which Capt. Lewis A. Yan- 
cey and Roger Q. Williams sped from 
Old Orchard, Me., to Rome—via Spain— 
in July, 1929. 

Like Lindbergh’s 211, some other fa- 
mous numbers have, however, been re- 
assigned. Remember when Ruth Elder 
and Capt. George Haldeman took off on 
a transatlantic flight in October, 1927, 
aboard the Stinson monoplane American 
Girl? Miss Elder’s ill-fated craft (it was 
forced down 350 miles from the Azores 
and both Miss Elder and Haldeman were 
rescued) carried the number NX-1384. 
That number since was reassigned to the 
Seversky Aircraft Corp., for an experi- 
mental plane. 

The NR-206 on the Fokker America, 
in which Byrd, Acosta, Balchen and No- 
ville flew from New York to France in 
1927, also has a new owner. It was re- 
assigned to the St. Louis Aircraft Co. for 
an Avro plane. 

*Then there was NR-237. Aviation en- 
thusiasts will remember it as the number 
painted on the Wright-Bellanca Colum- 
bia, in which Clarence Chamberlin flew 
from New York to Germany in 42 hr. 45 
min. on June 4-6, 1927. That famed num- 
ber has come home—to the CAA, where 
all American private and commercial 
plane numbers are born, grouped and 
distributed. NR-237 now identifies a CAA 
plane. END 





Bomber Bait 
(Continued from page 55) 





Personnel activity is indicated by simu- 
lating bivouac areas, usually on the edges 
of tree clumps, with a dummy tent or two 
peeking out innocently for aerial observa- 
tion. 

Ack-ack emplacements follow. Know- 
ing that photo interpretation officers read 
tracks like Sioux Indians, the engineers 
run a couple of trucks out into a clear 
area, leaving tire tracks in a distinctive 
pattern that means “ack-ack” to a PI 
man. Deception may be employed to the 
extent of constructing revetments and log 
guns but the over-obvious is avoided. 
Roads can be simulated in minutes by 
dragging a heavy log behind a truck. 
When trucks bearing folded-up dummy 


aircraft arrive, the fake strip begins to 
get its most realistic touches. Three or 
four bona fide planes may be flown in to 
taxi around and take off for effect. 

To complete the whole ersatz picture, 
radio traffic begins to hum at the strip 
in a manner that provokes knowing nods 
from listening enemy monitors. As a 
matter of fact, radio traffic alone can be 
used to simulate a hidden air strip. 

While this procedure may seem like an 
extensive operation, in reality it requires 
only a fraction of the time and effort that 
go into building a real strip. 

There is one major difference between 
the German and Japanese employment of 
dummy aircraft and our own. With the 








FLYING 


"And where the 





hell have you been?” 





\ 
2 - —eat Zitéo—. 








enemy, dummies, camouflage, almost ev- 
ery type of deceptive effect, is primarily 
construed as a defensive weapon. Ameri- 
cans see deception as an offensive meas- 
ure. 

Illustrating this difference is the fact 
that on some occasions the Japs and Ger- 
mans have set up their dummies with no 
other purpose than to lure our bombs. 
American engineers and intelligence offi- 
cers recognize in dummy installations op- 
portunities to confuse enemy intelligence 
—to make them guess wrongly as to the 
disposition of our strength and the se- 
quence of our objectives. Pinning down 
enemy troops and equipment against our 
target-cloth and wood forces has meant 
success for a strike in another place. 

Camouflage training has been given at 
the Tactical Center in Orlando to approx- 
imately 35,000 students during the past 
two years—students ranging in rank from 
buck privates to general officers. They 
are led along winding, booby-trapped 
trails by experienced instructors who lec- 
ture them on the technique of “making 
things seem something else.” 

These thousands are now scattered 
throughout every battle theater and with 
each is an AAFTC-learned picture of 
both defensive and offensive deception. 
They are part of a vast military machine 
which can and does win campaigns with- 
out benefit of deception—but they know 
a few neat tricks that, if needed, can be 
pulled out of Uncle Sam’s hat. END 
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How electronics helps tell a knock from a boost... 


bbs MIT-Sperry Detonation In- 

dicator is an engine instrument 
that discriminates between normal 
and abnormal combustion. 


Through an electronic pickup, it 
instantly detects detonation— popularly 
called knocking or pinging—in most 
types of internal combustion engines. 
And it gives zmmediate evaluation of 
detonation. 

As a result, warning is given at the 
time trouble starts . . . engine life is 
lengthened . . . mixture may be ad- 
justed so that considerable fuel is 
saved ,.. and the period between 
engine overhauls is extended. 


No piercing of engine cylinders is 
required. Yet even the slightest de- 
tonation is signalled visually, and the 
faulty cylinder or cylinders spotted. 

Use of the MIT-Sperry Detonation 
Indicator on airplanes results in re- 
markable fuel savings, longer engine 
life, greater safety. 

The same is true of surface trans- 
portation which employs internal 
combustion engines. 

Engine manufacturers find this in- 
strument an invaluable aid in design- 
ing and testing. It also permits de- 
velopment of fuels exactly fitted to 
engine characteristics, thus increas- 


ing power output and lowering fuel 
costs. Also with the Knockometer, a 
special application of the Detonation 
Indicator, fuels with superior anti- 
knock characteristics can be devel- 
oped and their quality production 
controlled. 

Since 1937, Sperry engineers have 
been working on the perfection of a 
detonation indicator. This is but one 
of the many fields in which Sperry 
has pioneered in the field of elec- 
tronic development. 

Additional information on the 
MIT-Sperry Detonation Indicator is 


available on request. 
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SIMPLIFY 
REMOTE 
CONTROL 





Swift, dependable remote con- 
trol of Gun Turrets, Super 
Chargers, Turbo Regulators, 
Screw Jack Assemblies, Cowl Flaps, Radiator 
Scoops, Radio Antenna, Hand Crank Starters, 
Pressure Valves, Revolution Counters and other 
aircraft mechanisms is being handled efficient- 
ly with MALL Remote Control Flexible Shafting. 


Especially engineered to the rigid specifica- 
tions of aircraft designers, MALL Remote Con- 
trol Flexible Shafting meets design and per- 
formance requirements and provides smooth, 
positive operation. It is available for all aircraft 
controls and drives in any desired length or 
type with metallic or elastic plastic covered 
housing, with or without fittings. 


Over 24 years of experi- 
ence in designing, engineer- 
ing and fabricating flexible 
shafting for a broad range 
of remote control and pow- 
er drive applications, plus 
precision production facili- 
ties, equip us to intelli- 
gently assist you in solving 
remote control problems. 
Mail us your blue prints 
and specifications at once. 


Our Engineering Staff is at your disposal. 
Engineering data mailed upon request. 


MALL TOOL COMPANY 
7771 South Chicago Ave., Chicago 19, Iii 
Offices in Principal Cities 


PORTABLE 
POWER TOOLS 
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Life on an ‘Oil Slick’ 


(Continued from page 27) 





the Battle of the Philippine Sea, the jeeps can talk above a 
whisper. When the Jap bombers came in dozens to attack the 
transports at Saipan the jeep pilots and jeep gunners met 
them head-on—and turned them back. The pilots and guns of 
Rear Adm. Felix B. Stump’s flagship, a baby flat-top of the 
Casablanca (Kaiser) class, bagged 16 alone. 

The typical Kaiser carrier has a flight deck only 480 feet 
long. That 480 feet of thick wood and thin metal would fit 
into many of your neighborhood theaters. It would even fit 
into some of your houses, if you took down a wall or two. It 
is 70 feet wide; that isn’t as wide as the side streets in Thomas- 
ville, Ga. And yet the fastest fighter planes in the Navy land 
on it and take off from it. The Hellcats, Wildcats, Avengers 
work off the first-line jobs—and they work off the jeeps, too. 
But it takes better pilots on the baby flat-tops. There’s that 480 
feet compared with the 800 or more feet waiting for the big 
boys. 

The pilots on the baby flat-tops know very well that they 
are better pilots than their confreres on the big tubs. It’s very 
simple—no Dilberts could hit that 480 feet. Pilots on the coffins 
sit in a small, crowded, overheated room and dream of their 
brothers in the first line stretched out luxuriously in air-con- 
ditioned ready rooms, every pilot with a big cigar in his mouth 
and a crease in his britches. All those boys have to do is 
recline around on their spines waiting for somebody to tell 
them where the Jap fleet is. They go roaring off, shoot down 
a basketful of Japoons and come back to collect their medal 
and go home. Sure, every CVE pilot wants to get in the big- 
cigar league—just to get a little rest and relaxation and brush 
up on his poker playing. In the meantime he sweats it out. 

Statistics will show, if pressed, that the jeep pilot flies more 
hours than any other carrier pilot. And each hour has more 
minutes in it. There are more pilots with sterns pounded 
parachute-numb on CVE’s than any other place in the world. 
For instance they fly CAP. They fly CAP every day except 
when in port, and ports are so crowded with the big carriers 
that there’s no room for CVE’s. CAP is “combat air patrol.” 
The CAP takes off, flies straight up to a certain altitude, levels 
off and sits up there, circling back and forth over the ships he 
is protecting from air attack. He strains his eyes looking for 
enemy aircraft; he strains his neck looking straight up over 
his head and all the way around him. He is certain that some- 
body has put large, sharp pieces of gravel under where he sits 
down. The weather is usually stinking, and the oxygen mask 
slowly squeezes his nose off, warps his head into peculiar 
shapes and pulls all his teeth. But he only has to do this 
for three or four hours. The rest of the time, if the troops 
aren’t busy ashore, he throws away in routine practice flight 
making gunnery runs, bombing runs, formation runs, escort- 
ing torpedo bombers on simulated torpedo runs. And of course 
he flies ASP. 

ASP—“anti-submarine patrol”—is even worse than CAP. 
For one thing the altitude is lower, the sun sits on the turtle 
back glaring at him and the sweat does not seem to soften 
the gravel in his parachute pack. On this patrol the pilot is 
looking for submarines. For some reason the water is always 
reflecting the sun right back in his eyes—it’s like spending 
three or four hours looking at a welding arc. 

Finally, though, these poor devils really get down to work. 
D-day has come. There is light enough in the pre-dawn to 
see the viciously personal flashes of the antiaircraft on the 
ground as the CVE pilot starts his day—which may easily 
stretch into a week or a month. His first assignment is rela- 
tively easy. He is told to go hit this gun battery or strafe that 
line of pillboxes. Nothing to it—only a fierce suicidal resent- 
ment by the Japoons on the ground. He doesn’t have to 
worry about hitting his own people. Or, as the sun comes 
up, he’s told to make a run at 100 feet over the target and get 
us some pretty pictures of what the little bastards have wait- 
ing for the boys in the landing boats. Or he takes the “surf 
and swell expert”—usually a pretty grim young officer—along 
the beach so he can radio back to the assault commander the 
height and pitch and wave length, direction, force and speed 
of the waves the troops must go through, and the kind of 


















































U. S$. Navy’s Grumman Night Fighters Hit Tokyo 


F6EF-SN Grumman Hellcats 
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HELLDIVERS 
HIT TOKYO 


Tokyo has now felt the Navy’s 
new pile-driving punch. It’s the carrier- 
borne Curtiss SB2¢ latest in an al- 
ready famed line of sluggers, and it lugs 
one of the greatest loads of destructive 
power ever mounted in a naval aircraft. 


Ominously termed “The Beast” by flight 
crews, this potent dive-bomber retains 


the speed, range and climbing power of 


its Helldiver predecessors — yet — here 
is its inventory of death-de aling 
pons. Two 20 mm wing cannons! 


wea- 
1000 


pounds of bombs on wing racks! Better 
than 1000 pounds of fuselage bomb 
load! Fight 5 inch rockets! Two flexible 


machine guns! 


Watch the reports from our Pacific Fleet 
and you'll know why the Japs watch 
the skies with fear and trembling. “The 
Beast” has It’s to raise Hell 
with the Sons of Heaven. 


a mission. 


Says an official Navy release, “The Hell- 
diver...now our dive-bomber... has 
proved its worth time and time again in 


the Pacific campaign.” Chances are sev- 
eral million bombed, blasted, rocketed 
residents of Japan will readily agree! 
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beaches they must land on. Nothing much to this except that 
the wind whistles through the holes in the plane, put there 
by Japs who can sometimes hit him even with hand guns. 

Or maybe he will lug the artillery spotter around all morn- 
ing so that he can tell the guns where they’re hitting. 

Then, when H-hour is nearly there everything stops—except 
the pilots off the baby flat-tops. They have to prepare the 
beaches for the troops. The battlewagons, cruisers, destroyers, 
destroyer escorts stop the awful bombardment and the jeep 
pilots go to work. They strafe hell out of that section of the 


beach, they blast it with rockets and bombs. Up until the little | 
boats like waterbugs are almost hitting the beach the CVE | 
boys are forcing the Nips to keep their bullet heads down and | 


their fingers off the trigger. 

The troops are ashore now and that means the work is 
harder for the oil slick pilots—because Marines don’t dawdle. 
“Go bomb target so-and-so, and strafe this-and-that,” is the 
order, and the pilot must be careful all the way down that the 
American troops haven’t gotten into his target area. When the 


target is a tank, he must be sure that he’s got the right tank | 
—not the one with the star, but the one with the sinking sun | 


on it. 

And when the day is over the CVE pilot is too tired to go 
around to the barrel where they keep the medals and get one. 
Too tired and in too big a hurry to get a few hours in a sweat 
soaked bed before the next day begins long before dawn and 
he has to do it all over again. 

The CVE has come a long way in the Navy since it was first 


conceived. It still ferries planes. Some of them do nothing | 


but ferry new fighter and torpedo planes from the west coast 
to Pearl Harbor. But these ferry boats are exceptions. Most 
of the CVE’s are “assault” carriers now. They protect the 
great convoys of fighting men and machines across the huge 
and dangerous wastes of the world’s biggest ocean. And when 
they reach the target—which is ever nearer Tokyo—the ludi- 
crous little jeep carriers pound it down and keep it down. 
They protect the sitting-duck fleet of transports and supply 
ships from air and sub-surface attack by the enemy. Day 


after grinding day the officers and men, pilots and ship’s com- | 


pany slave to get the job done. 

There is no glamour in it, and damned little glory. It’s hard 
for a CVE pilot to do a job “above and beyond the line of 
duty” for that line of duty is set so high. Nobody loves the 


oil slicks—except the troops, who trust the boys from the | 


CVE’s to help them when the fighting is bad. No, nobody 


loves the baby flat-tops except the troops—and, possibly, a few | 


of the men who serve in them and fly from their tiny, gal- 
loping decks. END 
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them of starting feeder airlines after the shooting stops. In- | 
spectors report that they have found no difficulty in handling | 


the crowd of applicants since the tests have been streamlined 


to meet the needs. Pilots need only present credentials to | 


prove their flight status and pass a simple written examination 
on the Civil Air Regulations. Almost without exception they 
breeze through the exam easily. 

Talk of giving pilots at foreign bases a similar break on 
civilian exams was knocked in the head in Washington by 
both civilian and military officials. Army makes the point 
that there are not adequate facilities abroad to give the tests 
and CAA’s safety regulation service is already overworked and 
understaffed. However, there is this: cleaning up domestic 


applicants in uniform will leave veterans returning from | 


abroad a place at the head of the post-war examination line. 
Training Prospects 


Ask anybody in Washington in the know about the prospects | 


for Federally-subsidized pilot training post-war and you will 
probably be showered with pessimism. Aeronautical Training 
Society membership, operating at approximately 30 per cent 
of its wartime peak, looks for further AAF cuts if not an end 


of the program before fall. Post-war, it is thought, the Army | 


will want to take over most if not all of its own training, 
Navy likewise. NATA leadership is equally dubious about 
the Federal training future, especially since the Bureau of 
the Budget knocked out a $100,000 appropriation for renewal 
of CPT under CAA auspices in the fiscal year beginning this 
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Skylark's craftsmanship on 
motor-mounts, bomb racks, 
control systems, wing fit- 
tings, and other vital air- 
plane parts is helping 
American Air-Borne Craft 
to Victory today. 


At the war's end, Sky- 
lark's skilled, experienced 
operators and precision fa- 
cilities will be immediately 
available for peacetime 
production of airplane 
parts. 
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July. There is hope for those favoring 
Federal sponsorship. For instance, the 
Aviation Education Flight Training Com- 
mittee, appointed by Department of Com- 
merce’s William A. M. Burden and headed 
by John Morgan, new executive head of 
the Aeronautical Chamber, has come out 
strongly for aviation courses in the grade 
schools and some Federal money for 
flight training in the colleges. 

The law authorizing CPT programs will 
remain on the books for another year and 
needs only money to activate it. The 
whole attitude toward civilian pilot train- 
ing may become more favorable now that 
the shooting has ended in Europe. It is, 
however, highly unlikely that the pro- 
gram will be resumed on a very large 
scale, at least before next summer or 
after victory over Japan. 


Gas Rationing 

Don’t look for dropping of. gas ration- 
ing for lightplanes. Paradoxically, there’s 
more than enough 86-and-less-octane gas- 
oline for the non-scheduled planes but a 
score of other factors makes rationing 
mandatory for some time to come. High 
policy, as expressed by the War Produc- 
tion Board (which turns the gas over to 
CAA for rationing to the pilots) is that, 
speaking generally, private pilots must 
,take their rationing with Class A coupon 
holders in the automobile field. Other- 
wise, automobilists, who are the chief 
beefers about gas for putt-putts, will 
raise such an uproar that non-scheduled 
rationing would have to be tightened. 
And no amount of explaining the situa- 
tion in terms of the facts would silence 
the uproar. 

Facts are that, if the 2,000 barrels used 
daily by non-scheduled operators were 
added to the available supply of automo- 
bile gasoline, it would mean one-sixth of 
a gallon more gas a year for every A-card 
holder. 

Even though getting this limited sup- 
ply, there have been few complaints from 
lightplane and non-scheduled operators. 
On the contrary, they have leaned over 
backwards to observe the spirit as well 
as the letter of the rationing rules. 
AOPA, for instance, recently vetoed two 
mass flights, one in Colorado and another 
in Wisconsin, although the flights could 
have been legitimately okayed by CAA 
as part of a national survey of airport 
needs. 


Military Brakes 

Another important factor in keeping 
the rationing enforced is the post-VE Day 
situation, which highlights the founda- 
tion fact of all gas rationing—that it has 
nothing to do with a gasoline shortage. 
Cars are rationed to save the automobile 
itself and to save rubber. Similarly, 
planes may be rationed as a wartime ex- 
pediency and not because of a gas short- 
age. Matter of fact, aviation gas refiners 
report the stuff is coming out of their 
ears. 

But rationing may be used to keep 
lightplanes out of the air most of the 
time, especially on the West Coast. Pres- 
sures to relieve current West Coast re- 
strictions on private flying were height- 
ened with VE day, but the military out 
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that way still has a case that they think 
is important. Redeployment toward Japan 
means heavy traffic in West Coast areas. 
Putt-putts and non-scheduled planes in- 
terfere with this traffic. Those who fly 
them, long under military dominance, 
may become super-restive if they are 
grounded on the plea of military neces- 
sity. The Army solution, now being con- 
sidered, is stringent rationing. It’s not 














ROM the July, 


1930, issue of this 
magazine: 
The Curtiss-Wright’ Tanager took 


first place in the $100,000 Guggenheim 
Safe-Aircraft Competition. 

Latest Ford tri-motor transport plane 
was equipped with Packard Diesel en- 
gines. This model carried from nine 
to 11 passengers at 100 m.p.h. cruising, 
116 m.p.h. top speed. It had a service 
ceiling of 14,000 feet, landed at 55 
m.p.h. 

Simplex Aircraft 
Kite, a two-place 


announced their 
monoplane with a 
30-40-h.p. engine. Plane’s top speed, 
75 m.p.h., landing speed, 20 m.p.h. 
Wing span, 39 feet, gross weight, 975 
pounds, cost, $1,985. 

Reverse thrust propellers were dem- 
onstrated at the Western Aircraft ex- 
hibit. Changing pitch of propellers 
and reversing the direction of thrust 
enabled braking power to be obtained. 

Gilbert G. Budwig, director of air 
regulations, Aeronautics Branch, De- 
partment of Commerce, announced a 


new pilot license examination to be 
given applicants for various pilot 
grades. The list, totalling 250 ques- 
tions, included: May an_ unlicensed 


unlicensed airplane carry 
from one state to 


pilot in an 
passengers for pay 


another? 

A $600 power-glider, the Crawford, 
was announced as available at Seal 
Beach, Calif. It was powered with a 


motorcycle engine, had a total loaded 
weight of 500 pounds, and a wing load- 


ing of 2.5 pounds per square foot. A 
geared countershaft drove the propel- 
ler at half the engine speed 

Plans for the 1930 Air Races to be 
held at the Curtiss-Reynolds airport at 
Chicago were being completed. Prizes 
totaling $100,000 were assured. 

Capt. Boris Sergievsky, chief pilot 


for Sikorsky Aircraft, broke the Amer- 
ican seaplane altitude record by lifting 
a dead load of 1,102 pounds to an alti- 
tude of 26,000 feet. 

Gerard F. Vultee, chief engineer of 
Lockheed Aircraft, stated that ‘‘science 
has handed aviation 25 m.p.h. without 


charge.” It was found that streamlin- 
ing fairings—oval metal coverings— 
over the wheels added from five to 
seven m.p.h. and metal engine cowl- 


ings gave an additional 20 m.p.h 











an imminent possibility but don’t rule it 
out. 

Otherwise there’s all the gas that pri- 
vate and non-scheduled planes need un- 
der present circumstances, according to 
Washington sources. Pilots are able to 
meet their aerial commitments without 
inconvenience. Only beefs have been 
from a handful of flyers who don’t like 
the necessary paper work and have, 
therefore, botched it. A few complaints 
have come from itinerants who have 
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landed beside an empty pump, but such 
occurrences are rare. 


International Air Transport © 

Dr. L. C. Sorrell, Air Transport Asso- 
ciation researcher, recently estimated 
that airlines post-war should quickly pick 
up as much as half of the sea-going pas- 
senger traffic without any great damage 
to U. S. shipping interests. Foreign ships 
in the tourist trade will be hardest hit. 

The lightplane is not being neglected 
in plans underway abroad for post-war 
flying. Argentina is leading the way with 
a program to give the flyer the same 
service given motorists. Some 30 air- 
ports are being built at a cost of nearly 
$3,000,000 and there also will be provi- 
sions for servicing planes, trip data and 
a trained corps of attendants. 

Peru, Chile, and Brazil have announced 
plans for building a chain of hotels to 
accommodate flying tourists post-war. 
Peru’s chain is already partially in oper- 
ation. 

An aid to post-war Atlantic flights was 
authorized recently when the Senate ap- 
propriated $960,000 for a seadrome to 
aid in over-ocean weather forecasting. 
Charles I. Stanton, CAA deputy admin- 
istrator, testified in support of the bill 
and described the seadrome as 180 feet 
long, 90 feet wide, with a platform 45 
feet above the water. It will be manned 
by a crew of 17. 


Suicide Mission 

Nothing official has yet been released 
but we have it from responsible sources 
that Lieut. Joseph P. Kennedy, Jr., 27- 
year-old son of the former ambassador 
to London, was killed under unusual 
circumstances. The Army was deter- 
mined to knock out certain V-1 launch- 
ing sites on the Cherbourg peninsula. So, 
more in desperation than anything else, 
they rigged up a Liberator bomber, fill- 
ing it full of TNT—so much of it that 
it could carry only enough gas to fly 
across the channel. Its pilots were Lieu- 
tenant Kennedy and another officer. They 
were to fly over to the V-1 sites and by 
some unexplained method they were to 
aim that whole plane-load of TNT at 
the target, bailing out as soon as they 
had everything set. 

They took off from an air station on 
the channel coast of England on August 
12, 1944, but they got just a few miles 
out from their base when the whole load 
of TNT suddenly exploded. Several 
people reported having seen the explo- 
sion from the shore. 


Briefings 

Republic just got an order for 50 modi- 
fied Seabees, powered with 185-h.p. 
geared Franklin engines, giving the plane 
235 h.p. for take-off 

Because it is as big as a medium 
bomber and carries specialized radar 
equipment, Northrop’s Black Widow 
night fighter costs $240,000. 

Six cents a pound—444¢ reduction—is 
the new rate on sea food by air express 
recently announced by Railway Express 
Agency between Charleston and Savan- 
nah, and Atlanta. 

If you want to buy a glider or sail- 
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HOW DO 
DO A“SLIP” 
IN THE CUB, 


he ee oS es ae 2 
Ke oe 





1T'S EASY, MARY! I'LL 
SHOW YoU HOW 
USEFUL IT CAN BE! 
































“SLIP” LETS US LOSE EG 
ALTITUDE QUICKLY, WITHOUT 
GAINING SPEED -SO WE CAN 





TO LAND IN THIS SHORT FIELD, 
OVER THE TREES, WE'LL DOA © 
FORWARD “SLIP” — THE MOST ‘ 






















“ ? : “a, THE NOSE IS 
e/, GLIDE— wiTH ~. TURNED BUT 
N ROTTLE BACK. PLANE MOVES 
~ FORWARD. 
~ ’ Sar ae 
THE SLIP— CROSS “<= 
THE CONTROLS BY = ' 
PRESSING STICK 
RIGHT AND RUDDER a 
LEFT. KEEP STICK ~ 
SLIGHTLY BACK. 





RECOVERY— 





HERES HOW A FORWARD “SLIP” LOOKS FROM THE GROUND 


MOVE STICK LEFT 
AND FORWARD. 
RELEASE LEFT 
RUDDER UNTIL IN 
NORMAL GLIDE. 








NOW MAKE 
YOUR LANDING, 











THE PIPER CUB 
SURE GETS 
INTO SMALL 
FIELDS 
EASILY ! 


YES, IT WILL 
“LAND ON A DIME” 
BECAUSE OF ITS 

CONVENTIONAL 
THREE CONTROLS. 
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Get Your ‘‘How to Fly’”’ 
Booklet NOW! 


“How to Fly a Piper 
Cub,” covers the 
fundamentals of fly- 
ing with over 50 step- 
by-step photos and 
descriptions. Many 
other facts, full-color 
pevtpreoet Piger Cube, 3 
Send 10c in stamps or 
coin for postage- § 
handling. Write Piper 
Aircraft Corporation, 
Dept. PA75, Lock 
Haven, Pennsylvania. 








NOTE: This lesson and others that will follow 
explain only the fundamentals. See your Piper 
Cub dealer for actual flying instruction. 


= 
IS YOUR TOWN READY TO FLY? 


It should plan landing facilities now—for its 
citizens and its future. The booklet, “What 
Your Town Needs for the Coming Air Age,” 
illustrates various types. It covers benefits, 
where to build and how to start. For your 
free copy write Piper Aircraft Corporation, 
Dept. PA75W, Lock Haven, Pennsylvania 
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FILMS AVAILABLE 








PIPER CUB 


Points the Way to Wings for All Americans 








Movie films that will be a great help in teach- 
ing the fundamentals of flying and plane 
construction are available to you. Interesting, 
clear, instructive sound narration. Write for 
information describing films on “‘How to Fly” 
and “The Construction of a Light Airplane.” 


PIPER AIRCRAFT CORPORATION 


LOCK HAVEN, PENNA. 
In Canada —Cub Aircraft Ltd., Hamilton 


























' Taking the kid brother to the 


_ Circus. Eating more than your share 
of peanuts and popcorn. You'll have 
a grand time watching your excited 
kid brother try to see what's going 
on in all three rings. And you'll 
probably be wearing your easy- 
fitting tweed suit with a pair of 
W. L. Douglas “Vagabonds.” 


$6.50 1 5G.50 
Other styles $5.50 


Denver West Slightly 
Higher 
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|plane, Reconstruction Finance Corpora- 
tion has a few left at this writing, priced 
i\from $350 to $525. Types include three- 
place Aeronca, Piper, and Taylorcraft 
utility gliders, and one- to three-place 
Frankfort, Laister-Kauffmann, Schweizer, 
Pratt-Read and Briegleb sailplanes. All 
but a handful of the models have been 
approved by CAA for civil use. 

Speaking of gliders, Army is ordering 
big numbers of troop gliders for the Paci- 
fic war. Mostly Wacos, two or three of 
the models are unconventional. Navy is 
back at glider experiments again, too. 

One bombing story with a happy end- 
ing has come out of Europe in the wake 
of the Nazi collapse. Eighth Air Force 
pilots kept Dutch patriots supplied with 
news by dropping waterproofed news- 
papers to them on night runs, greatly 
|helping their morale and aiding them in 
|their opposition to the Nazis. Papers had 
|to be waterproofed because more often 
than not they lit in canals or flooded 
|areas. 
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Here’s another paper-bomb story, may- 
be apocryphal, but amusing. Seems we 
dropped surrender passes to the Germans 
before they folded in northern Italy. But 
they fell into the hands of Italian Fas- 
cists who sold them to their war-weary 
Nazi pals at a neat profit. 

Eighteen locomotives, built in 92 days, 
were recently flown into Burma in the 
first air-locomotive flight in history. Gen- 
eral Brehon Somervell asked for the 
transportation job, ATC carried it through 
without a hitch. 

A wall-motto displayed at the AAF 
public relations office, Pentagon reads: 
“When in trouble, when in doubt, run in 
circles, leap and shout.” 

An aircraft psychrometer, to measure 
temperature and humidity while a plare 
is in flight, is now installed in many Fort- 
resses, Liberators and Mitchells to add to 
the high excellence of AAF weather re- 
ports. The instrument was developed by 
the Meteorological Branch of Camp Evans 
Signal Laboratory. END 








Mission X 


(Continued from page 47) 





|days a year. Men frequently labored for 
|72 hours without rest to put their planes 
|back in the air. Ordnance and chemical 
|workers loaded more than 3,000,000 
| bombs and incendiaries in 1944, mostly by 
jnight. The work of thousands went into 
|the driving, servicing and repair of the 
8th’s 25,000 motor vehicles. At one head- 
|quarters alone, telephone operators han- 
| dled 14,000 calls each day. 

| The “story” begins at the top where the 
jorders which energized this huge air 
armada originated. The fantastic success 
of the Red Army lies just as much in the 
|brilliance of its generals as in the superb 
fighting qualities of the Russian soldier. 
\Similarly, the success story of the 8th 
lcould hardly be written were it not for 
the men in its higher echelon. Yet, ex- 
cept for General Doolittle himself, Amer- 
icans probably know less about these ex- 
perts in air operational planning than 
|they do about the Russian generals. 

These experts are men who have made 
itheir mark in other fields as well as in 
the military—men like Maj. Gen. Orvil 
Anderson, deputy commander, long a 
noted balloonist and tactician; the direc- 
tor of intelligence, Col. William T. 
Gardiner, twice governor of Maine; Brig. 
\Gen. J. S. Allard, chief of staff, former 
\Curtiss-Wright ‘ executive; Col. George 
|Jones, an executive with Harper Brothers 
publishing house before the war. To these 
competent men and their associates was 
entrusted the destiny of the 8th. What 
happened that day before Christmas, 
1944, happened because they completed 
ithe operational planning which enabled 
jthe giant force to strike effectively. 

! What is meant by operational plan- 
ning? Here is approximately what the 
term implies: 

Each morning General Doolittle held a 
|staff conference in his War Room. Here 
|he was briefed by the staff weather officer 
|from a special forecasting map as to base, 
route, and target conditions within the 
operational sphere of the Eighth. You 





cannot dispatch 2,000 bombers unless you 
know in advance that they will have suf- 
ficient visibility to take off and land 
safely. Bases may be open at take-off 
time, but they must also be open when 
the aircraft are due to land. 

Underground in the operations room 
there was a large map, electrically con- 
trolled, on which was plotted every 
United Kingdom base. Red lights indi- 
cated the fields that were closed in; green 
lights those that were open. From these 
devices the general got an idea of how 
many bombers and fighters were avail- 
able for take-off and all possible fields to 
which they might be diverted after com- 
pleting the mission. 

During the break-through period the 
8th operated for 13 consecutive days in 
some of the worst flying weather they 
had ever encountered. At some bases 
visibility was restricted to less than 600 
feet. Yet bombers and fighters took off 
and returned safely. On one mission the 
entire bomber-fighter force was success- 
fully diverted for a loss of only five air- 
craft. Weather planes probed the sky- 
ways at all hours of the day and night 
reporting on continental conditions and 
approaching cloud fronts. It was the 
usual thing for weather men to hear the 
report: “weather was exactly as you pre- 
dicted at the briefing.” 

Having selected the most likely opera- 
tional area and an alternative, decision 
was made as to the type of targets. The 
general consulted his target chief and 
was informed of the latest priorities on 
all categories of targets: industrial, 
counter-air, transportation, communica- 
tions, etc. As a strategic air force the 
main objective of the 8th was the pro- 
gressive destruction and dislocation of 
the German war potential. However, if 
the army requested priority—as it did on 
D-day and subsequently at St. Lo, at 
Brest, and during most of the break- 
through period—General Doolittle would 
commit the 8th to tactical bombing. 

When the general chose the area 
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the Tumbling lazily out of yawning bomb bays, ton upon ton of 
, ' explosives rain into the heart of the Japanese empire. 

ky- | Unlike an earthquake, this destruction is pin-pointed where 
ae it will do the most harm. Unlike an earthquake, it keeps on 
day after day after day with increasing intensity. 

re-  f Today, up to 300 Boeing Superforts wing over Japan at 
— one time. Tomorrow, according to General Arnold, this num- 
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and the targets, he would turn over the 
operation to his staff, to whip up and “lay 
it on” with assembly-line smoothness. 
For a typical operation they would work 
far into the night in the underground 
operations room. The weather would be 
rechecked. They made certain the target 
area was still open and decided whether 
it must be bombed visually or by means 
of the “magic eye.” When instrument 
bombing was required the “magic eye” 
expert contributed necessary data on 
which the crews were briefed. 

The “damage book” was studied. This 
is a- graphic presentation of damage in- 
flicted on each strategic target, synthe- 
sized from pictures taken by photo re- 
connaissance. Photo reconnaissance air- 
craft were out every day evaluating pic- 
torially the effects of the 8th’s bomb- 
ing. ‘By. means of the “damage book” the 
exact’ portion of a target as yet unhit 
was pin-pointed for destruction and 
appropriate aiming points chosen whereby 
bombardiers were able to score hits. 
(Incidentally, the Harriman mission to 
Russia carried along a special copy of the 
“damage book” to show Marshal Stalin 
what the 8th was accomplishing.) 

Bomber and fighter controllers esti- 
mated how many bombers would be re- 
quired to neutralize each given target 
and what escort must be provided to 
chaperone them safely to and from the 
target. Were there any fighters left over? 
If so, they could be used to strafe unsus- 
pecting airdromes or perhaps sink their 
50-calibers into a full oil storage tank or 
a juicy stretch of railroad. Jerry will 
never forget the terrific shellacking 
fighters gave his transportation and com- 
munications during his flight across 
France. 

Routes in and out had to be figured. 
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Here the antiaircraft expert entered the 
picture, Each day he prepared a map on 
the positions of some thousands of Ger- 
man heavy antiaircraft guns. “It might 
be better to turn off the track at this 
point,” he suggests, “the flak won’t be so 
heavy.” The bomber controller consulted 
the enemy reaction expert about the 
Hun’s strength in the given area. When 
it’s a problem in communications the sig- 
nal chief was always handy. When oil tar- 
gets were to receive the 8th’s attention, 
the expert on German smoke screen 
counter-measure was consulted. His origi- 
nal research made it possible for bom- 
bardiers of the 8th to increase their ac- 
curacy against smoked-veiled targets. 

For a tactical mission in direct co-op- 
eration with the Army it was still another 
matter. You can’t let bombs drop at 
random in a tactical area without ex- 
pecting to hit your own troops, not when 
you're often bombing from 25,000 feet. 
Hence, Intelligence supplied the latest 
forward line of our troops, including a 
bomb-line, that margin of safety between 
our stabilized forward positions and those 
of the enemy. 

It was teamwork from beginning to end 
that did the trick, enabling combat crews 
of this giant force to be briefed and ready 
for take-off by zero hour the next morn- 
ing. During the night their intelligence 
and operations received the field order, 
the teletyped blueprint of the entire 
mission as prepared by Doolittle’s staff. 
Down the echelons it flashed—division, 
wing, group. All the thousand and one 
details were collated into a recognizable 
formula on the basis of which bombers 
and fighters could take off, assemble and 
rendezvous, hit their targets, and return 
safely to base with a minimum of loss. 
On several occasions the 8th dispatched 





EAVY smoke screens laid by low- 

flying U. S. aircraft have been 
adapted to both attack and defensive 
tactics. Dense clouds of white smoke 
hugging ground or water cover troop 
movements on land and ship ma- 
neuvers at sea. Tanks filled with the 
chemical creating the smoke mantle 
are affixed to bombers, such as the 
Mitchell shown at left laying a water 
smoke screen, and to fighter craft. 

Crewmen filling the smoke tanks 








AERIAL SMOKE SCREENS 


are protected against the acid base 
of the liquid smoke by wearing rub- 
ber boots, gloves, aprons and gas 
masks (right). Crew first-aid man 
at left holds water spray for any leak 
that might occur. First-aid kit stands 
ready on ground. 

Colored smoke is also used by U.S. 
forces as signals. The signal plan, 
based on six colors derived from 
three basic shades, is changed daily 
to confuse the enemy. 
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and returned its entire force without a 
single loss. Try to imagine dispatching 
1,500 trucks on a 1,000-mile journey with- 
out a mishap—even without flak. 

And the mission didn’t end when the 
last aircraft landed. Interrogation fol- 
lowed and information shot back up the 
line into the reporting units of Intelli- 
gence and Operations located in the un- 
derground nerve center. Here it was 
sifted and evaluated, then funneled to 
proper Allied headquarters. Intelligence 
prepared a daily “Intops Summary,” a 
report of al! Allied ground and air opera- 
tions in the European Theater. From 
headquarters of Field Marshall Mont- 
gomery and Lieutenant General Bradley 
came reports on the daily progress of 
ground operations. From far-away Italy. 
15th Air Force radioed its attack results. 
Across the Channel, 9th Air Force wired 
a summary of British and American 
tactical sorties, while here in England 
the RAF kept the 8th informed of target 
intentions as well as bombing results. By 
eight o’clock in the morning General 
Doolittle knew the complete picture. It 
was neatly packaged for him in the “In- 
tops Summary.” 

What about the results of the 8th’s own 
bombing? All through the night photo 
interpreters labored analyzing and assess- 
ing the “strike attack” films. They plotted 
the trajectory of the fallen bombs. They 
pin-pointed the damage and compared 
it with the previous cumulative destruc- 
tion, ferreting out new damage. Then 
they classified results—excellent, very 
good, good, fair, poor, or unobserved, de- 
pending on the degree of accuracy. In 
the morning the photo intelligence ex- 
pert would brief General Doolittle. The 
results of the “strike attacks” influenced 
his decision on the selection of targets for 
the very next mission. The 8th learned by 
doing. It maintained a special research 
and analysis section staffed by competent 
civilians as well as military personnel. 

Around take-off time every day, staff 
members briefed General Doolittle on the 
completed planning. Then he concen- 
trated on the coming mission. It wasn’t 
all smooth sailing. Especially in baffling 
weather. On one mission an entire force 
of Liberators had to return to base be- 
cause a wall of cloud up to 30,000 feet sud- 
denly blocked their route. According to 
the weatherman it was supposed to be 
miles northward. In came an unpredicted 
wind and sent the cloud front galloping 
south. Another time, an adverse report 
was flashed to the general after the 
heavies and their “little friends” had al- 
ready assembled. He had to do some fast 
thinking in order to make the mission 
profitable. It amounted to changing the 
bomber track in mid-air. But it was done. 
Secondary targets were heavily plastered 
instead. 

In making these momentous decisions 
the general was tantamount to the head of 
an unimaginably huge combine. Only in- 
stead of dealing in commodities and prod- 
ucts he dealt with a large portion of the 
human and material resources of the 
American people. 

The wise employment of this arsenal in 
the 8th’s development of daylight preci- 
sion assault was the prime function of the 
higher echelon. END 
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ey Looking for Trouble, from Europe to 
the Philippines, big, powerful Martin 
Mariners have served with the U. S. Navy on 
every front. Mariners helped crush the Jap 
fleet in the first and second battles of the 
Philippines, hit the Nips hard at Saipan, 
crippled a Shokaku class Jap carrier at Leyte 
—accomplished scores of such exploits. 


In the Battle of the Atlantic, Mari- 

ners have sunk many U-boats to help 
Army transports with men and supplies get 
through safely. One helped capture Germany’s 
ace U-boat commander who sank the British 
carrier “Ark Royal.” Others have bombed 
enemy vessels, fought enemy planes, inter- 
cepted blockade runners. 


‘hichever service he's in 


he's glad there's a Harte Mariner 


FLYING 


Serving as Transports, Mariners have 

speeded mail and supplies to remote 
Marine garrisons, evacuated wounded, trained 
Marine paratroopers. With the Naval Air 
Transport Service, Mariners pioneered routes 
in the Pacific and the Atlantic . . . carried in 
one year nearly 6,000,000 pounds of cargo, 
25,000 passengers. 


Many Rescues are credited to Mari- 

ners and their Coast Guard or Navy 
crews. Landing in 15-foot waves to pick up 48 
survivors of a troop transport . . . effecting 
rescues under enemy fire . . . giving courage 
and confidence to valiant Navy airmen by 
flying with carrier-based planes to rescue 
airmen downed in combat. 
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Take a war job! Buy only the things you need! 
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S$. O.S.! Seurdy construction, high gull wings and a 3000 mile range make Martin 
Mariners tops at high-seas rescue work . . . heavy firepower and bombload make them 
bad news to the enemy. Ranging the world’s sea lanes, these big 24-ton patrol bombers 
are blazing trails for tomorrow's overocean airliners. 
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“,..all the data essential to 
successful aerial navigation 
as we know it today.” 


AMERICAN 


AIR NAVIGATOR 


by Charles D. Mattingly, Chief Navigator, Consolidated Vultee 


HIS new book shows you 

air navigation as it really is 

today! In clear, direct lan- 
guage, the author leads you through 
every step of a practical training 
course in aerial navigation—from 
simple explanations of aerial navi- 
gation terms and the use of instru- 
ments, to the more intricate details 
of dead reckoning, radio naviga- 
tion, determination of position, stars 
and the weather, special navigation 
procedures, and finally to the actual 
steps involved in navigating a 
2319-mile flight from San Diego to 
Honolulu. 


Practical —NOT Theoretical 


AMERICAN AIR NAVIGATOR 
serves both as a training text for 
students of aerial navigation and 
as a reference source for profes- 
sional navigators. It presents in 
simple language and clear illustra- 
tions the methods and principles 
that have been proved and test- 
flown under all conditions and in 
all parts of the globe. There are 172 
diagrams, charts, maps and illus- 
trations (many of which are in 
color), to help you visualize the ap- 
plication of the text. 


Numerous work problems are pro- 
vided, and the answers are shown 
at the back of the book. Additional 








AMERICAN 
AIR NAVIGATOR 


shows you: 


@ how to run down a sun line (p. 157) 
@ how to cbtain a three star fix (p. 129) 


@ how to determine track, ground speed 
and wind between fixes (p. 130) 


@ how to use radio as an aid to navi- 
gation (p. 54) 


@ how to prepare a calibration graph 
showing the amount of correction to 
be applied to any relative radio 
bearing (p. 57) 

@ how to conduct a fixed square search 


when E.T.A. has elapsed and desti 
tion has not been sighted (p. 156) 





@ how to analyze weather mops for 
flight purposes (p. 151) 


@ how to obtain line of position by 
H.O. 214 method (p. 116) 


@ how to identify stars by H.O. 214 (p. 
143) 


@ how to take a double drift (p. 38) 


@ how to make corrections for octant 
errors (p. 106) 

@ specimen filled-in Navigator's Flight 
Report—San Diego to Honolulu (p. 175) 











Published June 4 
Price *6°° 


features are: a dead reckoning re- 
view test; two celestial review ex- 
aminations; and an Appendix which 
includes typical Air Almanac pages, 
star charts, and a glossary of navi- 
gation terms. The book is indexed 
for quick, easy reference. 


Sturdy, Durable Binding 
Clear, Easy-to-Read Type 


Since this book is intended for prac- 
tical, everyday use, it is sturdily 
bound with a stiff, cross-grain cloth 
cover; the pages are large, size 
8x11; and the type is clear and 
readable. AMERICAN AIR NAVI- 
GATOR has an exciting layout, and 
is a rare example of beautiful book- 
making seldom attempted outside of 
de luxe editions. Ask for AMERICAN 
AIR NAVIGATORat your bookstore. 
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Ryan designs and 
manufactures manifolds, 
turbo-supercharger 
installations, 
heat transfer units 
for carburetion, 
cabin heating and 
wing anti-icing, 
flame dampening, 
and 
other specialized exhaust 
system applications. 


a 


RELY ON RYAN 


DESIGNERS AND BUILDERS 


FLYING 


Pr. IN THE DESIGN STAGE 


means lower weight, better performance 


To plan the exhaust manifold system when the original design for the air- 
plane is being made saves costly engineering time, brings reduction in wees 
and results in better performance. In a typical instance a Ryan manifold 
design saved forty-eight pounds in the weight of a military transport plane. 


By planning with Ryan during the design stage, the type of manifold 
system and installation best suited to your specific requirements can be 
readily ascertained, 


Whether planning to use Ryan ball and socket type or slip- 
joint type manifolds, let Ryan work with you in the design 
stage. You will obtain a superior product and maximum 
erformance, and, in wartime, Jower weight; in peacetime, 


igger payload. 


To BUILD WELL 1922-1945 


Ryan Aeronautical Company, San Diego — Member, Aircraft War Production Council, Inc. 


OF NAVY FIGHTING PLANES AND EXHAUST MANIFOLD SYSTEMS 
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Let's Simplify Navigation 
(Continued from page 34) 
force) near the “poles” is somewhat just as weather changes can be deter- 


greater than would exist if these areas 
were actual magnetic poles. 

The area in which the magnetic force is 
exerted vertically instead of horizontally 
is so widespread that the magnetic com- 
pass proves useless as a directional indi- 
cator when within several hundred miles 
of the “poles,” and it is necessary to use 
some other method of determining 
courses when flying within this radius. 
During the past few years, when it has 
become practical to fly at high altitudes 
using great-circle courses to shorten the 
distance between continents, this limita- 
tion has acquired significance to pilots 
and many devices are now being devel- 
oped to overcome the handicap. 

In view of the characteristics just de- 
scribed, the theory now generally ac- 
cepted by scientists is that the earth itself 
is a spherical magnet with no true 
“poles.” For convenience, the areas in 
the north and south where the lines of 
force are practically vertical to the 
earth’s surface are called the north and 
south magnetic poles. 

The magnetic forces emanating from 
the earth are subject to many influences, 
among which are probably the sun, the 
moon, the motion of the atmosphere, the 
tilting of the earth’s axis, and possibly 
some form of motion occurring within the 
molten mass beneath the surface. These 
influences cause directional changes in 
the lines of magnetic force, some of 
which can be anticipated and others 
which are as unpredictable as the 
weather. 

While there may be no known relation- 
ship between the weather and the mag- 
netic forces of the earth, the parallel is 
strikingly similar in many respects. There 
is a daily variation in magnetic activity 
which can be predicted rather accurately 


mined for a short period with reasonable 
certainty. There is also a seasonal change 
in magnetism which may be predicted 
with only about the same degree of ac- 
curacy as the Farmer’s Almanac foretells 
the weather. Furthermore, there is a 
long-range activity known as secular 
change which seems to extend over dec- 
ades or centuries. This also has a par- 
allel in the weather. Geological research 
has proved that weather conditions over 
a period of years are subject to cyclical 
changes. One other similarity is apparent 
between geomagnetism and the weather. 
Violent magnetic disturbances sometimes 
occur called “magnetic storms.” These 
are spasmodic irregularities which have 
their counterparts in tornadoes, hurri- 
canes, and cyclones. 

The daily changes in magnetic force 
are so slight as to be of no particular sig- 
nificance to pilots. Yet it is interesting 
to note that the needle of a delicate com- 
pass will perform a daily cycle of activity. 
In the northern hemisphere shortly be- 
fore sunrise the needle will begin to 
swing to the right; about mid-morning it 
will reverse; by mid-afternoon it will be 
slightly to the left of its original posi- 
tion. From this point it will swing back, 
so that shortly after sunset it will have 
completed its daily activity and will re- 
main relatively constant until the next 
sunrise. 

The seasonal change is also so slight as 
to be negligible. The secular change, 
however, is of great importance. The 
lines of force which govern the direction 
in which the compass needle points seem 
to be in a constant state of flux. Some 
of the lines swing in one direction; others 
in the opposite direction; while still oth- 
ers remain steady. The “magnetic poles” 
themselves do not move sufficiently to 





SING his Piper Cub as a fur dis- 

play rack, Ray Schenck shows the 
results of his one-man air hunt 
against coyotes, foxes and wolves in 
the vicinity of Clarinda, Ia. The total 
bag shown here consists of 99 foxes, 
32 coyotes and one wolf. He was 
alone on most of his aerial hunting 








COYOTE KILLER 





trips which were made with special 
permission from the CAA. 

Ridding the area of these pests by 
spotting the animals from a low- 
flying plane and shooting them with 
a shotgun has proved profitable. The 
bounty is $5 each with an equal value 
for the skins. 
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explain the activities of the lines of force. 
The extent of the secular change can be 
illustrated by the amount of magnetic va- 
riation occurring in one location over a 
period of years. For example, a compass 
located at Washington, D. C., in 1810 
would point directly toward the true 
north pole. In 1940 the same compass in 
the same location would point 7° to the 
west of true north. 

Accurate knowledge of the earth’s mag- 
netic field is of vital importance. The 
information is invaluable for laying out 
boundaries by use of the magnetic com- 
pass, and for all forms of surveying. 
Magnetic observations obtained along 
seacoasts and in harbors and lakes are 
essential for maritime navigation. With 
the comparatively recent development of 
aviation, magnetic data became of tre- 
mendous significance to flying. 

Scientific study and research has not 
yet been able to discover a set of funda- 
mental principles to account for many 
features of geomagnetism; consequently, 
in order to determine the extent of va- 
riation accurately, it has been necessary 
to make frequent measurements at spe- 
cific geographical locations. In _ the 
United States there are about 7,000 “mag- 
netic stations” which have been estab- 
lished by the U. S. Coast and Geodetic 
Survey during the past 100 years. In ad- 
dition, the Lake Survey has made obser- 
vations on inland waterways. In 1910 the 
Carnegie Institution equipped a nonmag- 
netic yacht, constructed of wood and 
bronze, to carry out research on magnetic 
influences over oceans. Unfortunately 
this ship was destroyed by explosion and 
fire in 1929 and has not been replaced. 
On page 32 is a reproduction of the 
bronze plate which is imbedded in con- 
crete at the magnetic stations of the 
Coast and Geodetic Survey. 

From statistics obtained by these va- 
rious means the general magnetic pattern 
becomes quite clear. In the northern 
hemisphere the lines of force converge 
in an area lying in northern Canada and 
about 1,300 miles from the true north pole 
—approximately Lat. 71° North, Long. 
96° West. The corresponding area in the 
southern hemisphere is at Lat. 72° South, 
Long. 155° East. A straight line connect- 
ing these two areas would not pass 
through the center of the earth; hence the 
two poles are not diametrically opposite. 

For the reasons given above, the mag- 
netic meridians are not (as might be sup- 
posed) great circles drawn through the 
magnetic poles. Moreover, in certain lo- 
calities, due to “local disturbances,” the 
indication of the compass needle will vary 
by many degrees from the normal direc- 
tion of magnetic north. Only in a very 
general sense can it be said that the com- 
pass needle points toward the magnetic 
pole. Nevertheless, the difference in the 
location of the true north pole and the 
magnetic north pole accounts largely for 
the magnetic variation so familiar to 
pilots. On the west coast of the United 
States the compass needle usually will 
point 15° to 24° east of true north; in the 
state of Maine the needle will point about 
the same number of degrees west of true 
north. On a line running roughly 
through Lake Michigan and off the east 
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coast of Florida the compass needle will 
point approximately true north. Each 
isogonic line is labeled to show the num- 
ber of degrees of variation—and the di- 
rection of variation, i.e., to indicate the 
number of degrees the compass will point 
to the east or to the west of the true 
north pole. Illustrated on page 32 is an 
isogonic chart for 1940. 

It was quite natural that when the 
necessity for aeronautical charts became 
apparent, the project was assigned to the 
Coast and Geodetic Survey which had 
been constructing maritime charts. While 
most maritime charts bore no isogonic 
lines (magnetic variation was indicated 
by compass roses and special notations) 
it was natural to suppose that the iso- 
gonic lines which had served satisfac- 
torily for surveyors and were, after all, 
indications of the behavior of compasses 
on land, should be superimposed upon 
aeronautical charts for the use of pilots. 
Furthermore, it was natural to assume 
that the same technique used by mariners 
should be adopted by flyers for aerial 
navigation. 

What we may have failed to realize is 
that the pilot is carrying on his activities 
in a bright new three-dimensional at- 
mosphere. The navigational methods of 
ocean-going craft are not adequate for 
fast airplanes. The mariner can compute 
his course and bearings at leisure, with 
adequate facilities and equipment; the 
aerial pilot frequently works in cramped 
space with limited equipment and must 
perform his operations quickly. 


FLYING 

The captains and mates who lay out 
courses for ships are usually experienced 
in that art and have devoted serious 
study to it; the pilots of airplanes, with 
the exception of airline pilots and mil- 
itary pilots, are treating flying as a hobby 
and have neither the time nor the inter- 
est to perfect their skill. 

Moreover, the pilot is not an engineer 
or a surveyor. The local magnetic dis- 
turbances shown by the isogonic lines are 
of no consequence to him. At a speed of 
100 or more m.p.h. he passes over many 
of the isogonic kinks before his compass 
needle even has time to swing to right or 
left. Besides, if he is flying on gyro in- 
struments, he pays little attention to the 
fluctuations of the magnetic compass, us- 
ing it only occasionally to reset his gyro. 
The pilot therefore is not interested in 
the niceties of accurate surface measure- 
ment but is definitely concerned with 
general or average values over his areas 
of flight. 

These can be shown more readily by 
magnetic meridians, which even out the 
irregularities and furnish an over-all pat- 
tern. On page 33 are shown approximate 
magnetic meridians for most of North 
America, as compared with the isogonic 
lines in the chart on page 32. 

A recent study of the magnetic phe- 
nomena reveals the interesting fact that 
the isogonic lines as shown on aeronauti- 
cal charts may actually furnish false in- 
formation to the pilot. The effects of lo- 
cal magnetic disturbance are largely con- 
fined to the surface areas and do not usu- 
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ally extend to flight altitudes. This thesis 
was proved mathematically in 1940 by 
Dr. H. H. Howe of the Geomagnetism di- 
vision of the Coast and Geodetic Survey 
and was later borne out by actual flight 
tests. 

Ordinarily a pilot will disregard indi- 
cations of local disturbances shown by 
the kinks in isogonic lines. However, if 
he were to apply these ground values to 
obtain a compass correction and fly 
strictly according to the data, he would 
undoubtedly be thrown off his course, 
particularly if flying through overcast. 
In mountainous terrain such a condition 
could lead to extremely serious conse- 
quences. 

At Port Snettisham, in southeastern 
Alaska, there is a local magnetic disturb- 
ance along the shore line which causes the 
compass needle to shift more than 130° 
within the space of less than a mile. In 
1941 an experiment was conducted by the 
Coast and Geodetic Survey with the co- 
operation of the Sitka Naval Air Station, 
in which an airplane was flown over the 
area at varying altitudes. According to 
the report of R. E. Gebhardt, who con- 
ducted the experiment, the disturbance, 
which extends over an area of about 20 
square miles, had no effect upon the com- 
pass of an airplane flown above 3,000 feet 
altitude. So far as is known, no further 
investigation has been made to establish 
reliable statistics regarding the effect of 
altitude on local variation but it would 
appear to be a field well worth investi- 
gating. 

When the writer, wishing to make a 
further study of the forces of geomag- 
netism as applied to flight, requested a 
map showing magnetic meridians plotted 
for the North American continent, the U. 
S. Coast and Geodetic Survey discovered 
that no such map had ever been drawn. 
However, by using the data from which 
isogonic lines are drawn, the Division of 
Geomagnetism and Seismology was able 
to plot the magnetic meridians. Thus an 
entirely new type of chart is shown on 
page 33. 

From the diagram it can be seen that 
the magnetic meridians have a _ pro- 
nounced curve near the pole but grad- 
ually straighten out as they pass through 
the middle latitudes. When projected 
upon small scale charts such as the sec- 
tional and regional charts used for aero- 
nautical navigation in the United States, 
the lines appear almost straight, with a 
departure of not more than one or two 
degrees. This is illustrated on page 34. 
Using a protractor to measure against 
one of these lines involves no difficulty 
and in fact tends to average out the slight 
curvature, bringing the measurement 
within a very close tolerance. 

The magnetic meridians themselves 
have no single values corresponding to 
the values placed upon the isogonic lines. 
However, they are drawn in accordance 
with the same fundamental data and for 
those who wish to know the amount of 
variation, figures indicating the changing 
magnetic variation can be placed along 
each magnetic meridian. With this 
scheme of identification the magnetic 
meridians will not only serve for the spe- 
cial function of course measurement as 
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FLYING 
outlined previously but will, in addition, 
provide all the useful information now 
given to the pilot by the isogonic lines. 

Some airline and military pilots who 
have perfected their technique in the 
method of computing courses by the use 
of isogonic lines might prefer the present 
method. For them the magnetic meridi- 
ans will provide the same data now ob- 
tainable on the isogonic lines. Thus they 
will suffer no inconvenience whatever. 
For other pilots and for beginning stu- 
dents the magnetic meridians will provide 
the advantage of simplicity, enabling 
them to make the necessary calculations 
with speed and accuracy equal to that of 
professional navigators working with 
conventional maps. 

It is not surprising that the use of mag- 
netic meridians for aerial navigation 
should be an entirely new concept. Much 
research has been done and many instru- 
ments have been devised to make the 
computation of courses less tedious for the 
pilot but it had always been assumed that 
magnetic variation, because of its ir- 
regularity, would require an extra step 
in the computation. Moreover, the dis- 
crepancy between ground observations 
and flight conditions became apparent 
only within the past few years and the 
full implications of this situation seem to 
have escaped attention. 

At the present time the Civil Aeronau- 
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tics Administration, the chart divison of 
the Coast and Geodetic Survey, and the 
Division of Geomagnetism and Seismol- 
ogy are considering this new proposal 
with a view toward uncovering its full- 
est possibilities. 

If, as a result, the aeronautical charts 
are changed and the magnetic meridians 
are substituted for isogonic lines, the 
learning and practice of navigation will 
become relatively easy and the safety of 
pilots and passengers on instrument flight 
will be greatly increased. 

The proposed change would, of course, 
require a complete reprinting of all aero- 
nautical charts. But this would appear 
worthwhile in view of the obvious ad- 
vantages. The expense would be negli- 
gible for the reason that the Coast and 
Geodetic Survey ordinarily reprints all 
aeronautical charts at intervals of six 
months to a year. It would therefore be 
possible to make the change-over at the 
time each chart is reprinted, and since 
the regular lines of latitude and longi- 
tude and the magnetic meridians would 
appear on the same chart, either the 
present method of plotting or the one 
proposed herein could be used. In this 
way the entire project could be com- 
pleted within a year and one of the most 
troublesome factors in navigation would 
be reduced to a simple automatic meas- 
urement. END 
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hold possessions or other personal prop- 
erty was then taxed. Automobiles are 
still subject to general or special property 
taxes in two-thirds of the states and in 
the other third vestiges of the personal 
property tax remain in the special forms 
or rates of their state registration taxes. 

The original basis for beginning state 
registration of automobiles was purely 
one of law enforcement. Early automo- 
biles, like early airplanes, were consid- 
ered by average citizens as very danger- 
ous, extremely destructive, and persistent 
nuisances. Thus, need for regulations led 
to their first registration in New York in 
1901. Every state was making use of the 
device by 1917. Revenue potentials of 
vehicle registration went unnoticed at 
first. A permanent license was usually 
issued. But after 1910 more and more 
states began to require annual registra- 
tion and the payment of larger and larger 
registration fees. Fees graduated with 
the size of the vehicle were first intro- 
duced in Ohio in 1906 and the practice 
was nearly universal by 1920. The de- 
cade of 1910-1920 also marked the fiscal 
amplification of the registration tax. Re- 
finement in the tax has largely marked 
subsequent developments. Federal use 
taxation of automobiles ($5 stamp tax) 
did not begin until 1941. It was almost 
universally opposed by the states, and 
many Federal officials seemed to agree 
with them. Subsequent developments in- 
dicate this may be the first tax proposed 
for repeal after the war. 

Two years following complete state 
adoption of motor vehicle registration 
taxation, state taxation of motor fuel be- 
gan in Oregon—in 1919. Ten years later 


all states were taxing gasoline used on 
highways and were devoting 93 per cent 
of collections to highways. Since 1930 it 
has been the most productive highway 
user tax. Originally imposed as a minor 
supplement to the annual registration tax 
for the purpose of covering the factor of 
highway use, the motor fuel tax has be- 
come the major source of highway reve- 
nue in many states. In 1940 it produced 
approximately twice as much revenue as 
state registration taxes and actually 
yielded one-fourth of total state tax col- 
lections. 

Federal invasion of the fuel tax field 
did not begin until 1932. Since then it 
has always lacked two of the most im- 
portant user tax characteristics recog- 
nized in state fuel taxes. First, there is 
no apparent relationship between Federal 
appropriations for highways and amounts 
collected from Federal fuel taxes. . Fed- 
eral highway aid began way back in 1916. 
Second, the Federal Government has 
never made distinction between fuel con- 
sumed on highways and that consumed 
by aviation, agriculture, industry and 
other off-highway users. Most states tax 
only that part of motor fuel burned on 
highways. The rest is tax exempt. 

Obviously there are many details in 
this picture that cannot be transposed in- 
to current plans for aviation taxation. 
Analysis of the taxes imposed upon air 
carriers, however, does show that taxes 
paid are, in order of their importance, 
net income taxes, aviation fuel and oil 
taxes, payroll taxes, capital stock taxes, 
and gross receipts taxes. Surveys of avi- 
ation potentials show further that the 
most important post-war revenues prob- 
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This “Propeller with a Brain” brings performance 


beyond the prewar hopes of private flyers 


That's right! Aeromatic—the one and only self-acting 
variable pitch propeller—will make that postwar 
plane of yours perform “‘like a dream.”” It will let 
you takeoff with one-fourth shorter run. Increase 
your rate of climb one-third. Give you greater 
cruising range and speed. And yet keep fuel con- 
sumption and engine wear down to a minimum. 
What's more, with Aeromatic you'll get long 
glides for happy landings—with an instantaneous 
change of pitch for a quick pickup if you overshoot 
the landing strip or field. 


Completely self-contained and self-acting, the 
Acromatic Propeller lets your plane and engine 


deliver automatically, as no other propeller can, 
all the performance that is built into them. With- 
out instruments or controls—with nothing extra 
for you to watch or do—it automatically assumes 
the correct pitch for peak efficiency under all flight 
conditions. There's nothing else like it. 


If you fly, or plan to fly, you will want an Aero- 
matic Propeller on your plane. Write to your air- 
craft manufacturer about it today. And if you'd 
like our little get-acquainted folder, containing a 
diagram of the “‘brain’’ in an Aecromatic, drop a 
line to Aeromatic, 288 Scott St., Baltimore 3, Md. 
We'll be glad to hear from you. 


The Propeller with a Brain for Tomorrow's Plane 


C Aene | matic | 


Air Controlled war Automatic Propeller 
KOPPERS company, inc, € BARTLETT-HAYWARD DIVISION 
eC 


Licensed under patents of EVEREL Propeller Corporation 











122 

ably will be derived from personal prop- 
erty, aviation fuel and unemployment 
compensation taxes. And though regis- 
tration taxes are still undeveloped, this 
situation cannot long endure once mass 
production of aircraft is slanted toward 
civilian consumption. The whole situa- 
tion, therefore, parallels very closely the 
one which was experienced in the devel- 
opment of automotive transportation. 

An examination of state motor fuel and 
registration taxes reveals their peculiar 
value in financing highway improve- 
ment and maintenance programs. Devel- 
opment of improved American highways 
paralleled the development of registration 
and fuel taxes. This parallelism has not 
been a matter of chance. Willingness of 
motorists to bear substantial registration 
and fuel taxes, the almost complete Gov- 
ernment allocation of such revenues to 
highway interests, and the approval of 
“reasonable” highway-user taxation by 
the petroleum industry are directly re- 
sponsible for our unparalleled highway 
development. The success of this benefit 
tax plan suggests the possible develop- 
ment of a similar special tax plan for 
aviation. 

Of course, the original reason for regis- 
tration of automobiles was need for their 
regulation. But it immediately became 
apparent that here was an ideal spot for 
the assessment of a benefit tax. Automo- 
biles could be taxed to help provide the 
badly needed improved roads. It appears 
that aviation in 1945 occupies much the 
same position. The only difference is that 
regulation of the automobile was devel- 
oped by the states, whereas the Federal 
Government already virtually controls 
aircraft regulation and registration. The 
states can find little justification for re- 
quiring a duplicate state registration and, 
therefore, little basis for aircraft registra- 
tion taxes, 

One phase of our benefit system of avi- 
ation taxation, therefore, must be the as- 
signment of registration-tax authority to 
one taxing jurisdiction, preferably the 
Federal Government. In this connection, 
it seems reasonable to suggest the levy- 
ing of a graduated registration tax. Larger 
aircraft require more costly airway facili- 
ties, sturdier landing mats. They use a 
larger segment of the airport traffic circle 
on arrivals or departures, They require 
the development of tower and radio fa- 
cilities. But an annual registration tax 
also is justifiable in the case of the occa- 
sional flyer. Much post-war expansion 
in airway and terminal facilities will be 
necessary to accommodate these private 
pilots who will be responsible for the 
peak air traffic on week ends and holi- 
days. 

But too heavy dependence on a Federal 
registration tax could unduly restrict avi- 
ation. Our post-war tax plan must also 
provide a fair means of collecting rev- 
enue from the sale of aviation fuel. Such 
a tax could be brought to bear on avi- 
ation directly in ratio to its use of avia- 
tion facilities—that is, the more the air- 
craft is flown and the larger its engines, 
the greater the use of airway facilities 
and, hence, the greater tax contribution 
of its operator. 

At present, however, the fuel tax bur- 
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den is far from being equitable. Althougn 
well over half of the states have so far 
refrained from taxing aviation gasoline, a 
number of states have assessed rates rang- 
ing from a fraction of a cent up to seven 
cents per gallon. And state interest in 
the tax is growing rapidly—as the record 
of the 1945 state legislatures clearly shows. 
Since a Federal tax is levied on all motor 








ONE-HAND CONTROL 


O REDUCE pilot fatigue and en- 

able bombers more easily to 
maintain a tight formation when 
over enemy areas, this “formation 
stick unit” was developed by the 
Air Technical Service Command 
and Minneapolis-Honeywell Regu- 
lator Company. It requires only a 
one-pound pull and eliminates need 
of both pilots exerting their com- 
bined strength to maintain forma- 
tion position in turbulent air. 

The control, mounting a pistol- 
grip lever about 10 inches long, has 
an arm rest for the pilot and moves 
in all directions similar to the “joy” 
stick on pursuit craft. First used 
on Liberators, the new electronic 
control stick now is installed on all 
four-engined bombers, including 
the Superfortress. 

Through electronic amplification 
and the servo motors of the control 
surfaces, the stick moves the con- 
trols in the same direction and pro- 
portion as the stick itself is moved. 











fuel, including aviation fuel, an additional 
levy by the states falls in the category of 
multiple taxation. Also the Federal Gov- 
ernment has not yet adopted the policy of 
considering the tax on aviation fuel as 
an aviation user tax. 

The tax on motor fuel for highway 
vehicles is an appropriate user tax to 
cover the costs of the expanding highway 
facilities provided by the states. But the 
states have not provided similar facilities 
for air transportation. Nor are they in a 
position to do so. Municipalities and other 
units of local government have, with the 
assistance of the Federal Government, 
provided airports and other important 
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terminal facilities used in air transporta- 
tion. And landing fees as well as other 
rentals paid by air carriers are already 
making appropriate payments to the units 
of local government for these facilities. 
It seems evident, therefore, that there is 
little justification for special state avi- 
ation taxes. 

I believe aviators and airline companies 
will willingly pay a heavier fuel tax only 
when they know that they are actually 
helping to build improved airway and 
terminal facilities for themselves. This 
important factor can be most clearly es- 
tablished when fuel tax jurisdiction and 
the allocation of revenue derived from 
the tax are made the exclusive domain 
of the Federal Government. Certainly 
the Federal Government is in a far better 
position to develop aviation’s most fre- 
quently used facilities or most sorely 
needed improvements. The limited scope 
of state functions in aviation seriously 
curtails their ability effectively to expend 
such funds. If states were permitted to 
tax all aviation transportation simply to 
finance rather restricted state functions, 
the effect would be the same as if all 
highway users were taxed primarily to 
provide funds for hard surfacing alleys 
and farm-to-market roads, leaving the 
main highway systems to shift for them- 
selves. 

With a large proportion of air com- 
merce of an interstate character and with 
an estimated 70 per cent of aviation fuel 
currently consumed for commercial pur- 
poses, the importance of Federal controls 
can scarcely be minimized. Under a sys- 
tem of state taxation, air carriers might 
logically demand freedom from fuel tax 
in a given state when the destination 
or point of origin of their aircraft is out- 
side the state. Think how much fuel 
would thus completely escape taxation. 
And if Congress, in attempting to plug 
this loophole, should permit non-discrim- 
inatory state taxation of fuel consumed 
in the state, extremely conflicting juris- 
dictional problems would still arise. For 
one thing, what and how would a state 
tax the fuel of a plane that merely flew 
through the air mass when temporarily 
traveling across the state? 

Summarizing the minimum require- 
ments of a tax plan from which aviation 
itself can hope to reap the greatest pos- 
sible benefit, the most direct sources for 
benefit revenue are from registration and 
fuel taxes. Jurisdiction over property 
taxation must, perforce, be shared by both 
local and state governments as at present, 
with some sensible and fair decision on 
the location of personal property for tax 
purposes, But no equitable arrangement 
can be made short of giving the Federal 
Government exclusive registration and 
fuel-tax jurisdiction. 

One of three alternative methods may 
be employed in achieving this division of 
responsibility. The more direct method 
is for Congress to enact a law expressly 
prohibiting state taxation of aviation fuel 
and state registration of aircraft. Legal- 
ly this probably could be done. In con- 
junction with this action, a Federal avia- 
tion fuel tax should be levied, the pro- 
ceeds dedicated to aviation purposes. Reg- 
istration taxes could be reserved for con- 
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sideration once post-war aviation expan- 
sion is under way. 


While such a rugged policy might be 
possible legally, Congress might hesitate 
to treat the states so arbitrarily. A more 
judicious — and less antagonizing — plan 
might be the levying of Federal aviation 


faxes without direct action with respect 
to state 


levies. The next step in this 
course of action would be to make Fed- 


eral aviation aid to the states contingent 


upon state endeavor to put their tax 


houses in order—a move that would re- 


quire the states. themselves to reduce, if 
not actually to repeal aviation taxes. The 
prospect of large Federal aids could thus 


be used in effecting state co-operation. 


That this device has already received 


serious consideration is evident in the re- 


cent recommendations of a special Senate 


bill—a 
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billion-dollar post-war airport construc- 
tion bill introduced by Sen. Pat McCar- 
ran (D., Nev.). A highly controversial 
provision accepted by the subcommittee 
requires that states spend on airport de- 
velopment all funds derived from avia- 
tion fuel taxes and on other aeronautical 
fees. It is significant, too, that under the 
adopted bill local governments must 
match Federal airport expenditures of 
$100,000,000 annuelly for the five post-war 
years on a 50-50 basis. 

A still more considerate and far-sighted 
method would be for the Federal Govern- 
ment to abandon its $5 use tax on auto- 
biles and its excise tax on motor fuel in 
favor of the states. This would serve as 
a practical compensation for a state sur- 
render of aviation fuel and registration 
taxation. This division — with aviation 
benefit taxation going to the Federal Gov- 
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ernment and highway benefit taxation 
going to the states—places promotional 
responsibility on the agencies that are 
most able to bear them. By such a tax 
policy, the Federal Government would 
become responsible not only for disciplin- 
ing aviation, but also for promoting and 
maintaining a wholesome aviation econ- 
omy. Temporary losses to the Federal 
Treasury would be more than compen- 
sated for if aviation tax yields increase 
as they give promise of doing. Even the 
productive motor vehicle registration tax 
produced only $954 in its first year. 

Any one of these procedures would en- 
able the Federal Government to deal with 
world aviation problems unhampered by 
internal strife among the states. The total 
result would be to break through the low 
overcast of indecision into the clear sky 
of real aviation progress. END 
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interval. 
from that total distance the trail 
which was also set in the bombsight from 
a chart, the bombsight produces a range 


angle. 


After mechanically subtracting 
(lag) 


angle. This is the angle formed between 
the line of sight to the target and a verti- 


cal line from the airplane at the proper 
imstant of release. 


The bombsight is basically an auto- 
matic speed and distance calculator which 
interprets its findings in the form of an 
If you remember your plane ge- 
ometry, you will recall that in two tri- 


What S.B.M. 


(SMART BUSINESS MEN) 


business 


B-75-L. Light, 


“The 





angles having the same angles, the ratio 
of the length of the side of one triangle 
to the length of the corresponding side 
of the other triangle is equal to the ratio 
of another side of the first triangle to the 
corresponding side of the second triangle. 

Now imagine the right triangle formed 
by the line directly beneath the bomb- 
sight to a point on the ground, a line from 
that point directly to the target, with the 
third side of the triangle formed by the 
line of sight from the bombsight to the 
target. Then imagine another very tiny 
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It’s the choice of tomorrow’s executives—busy 
men, intent on going places! 
to fly, so safe, and costs so little to operate, the 
men of 


Because it’s so easy 


tomorrow choose the Funk 
but powerful, comfortable and 


dependable; it’s the plane that’s coming to be... 
Plane For 
Descriptive circular on request. 


The Smart Business Man.” 
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right triangle within the bombsight itself 
created by the same line of sight to the 
ground beneath and to the target ahead, 
but bounded on the bottom by a horizon- 
tal wire. The ratio of the sides of these 
two triangles is identical. 

In the so-called timing type of bomb- 
sight, the target is “tracked” by moving 
a crosswire back along this horizontal 
wire for a number of seconds correspond- 
ing to the estimated time it will take the 
bomb to fall. The crosswire is kept in 
line between the bombardier’s eye and 
the target and, at the same time, a second 
crosswire is moving forward from the 
vertical point directly beneath the bom- 
bardier’s eye. The two crosswires across 
the vertical wire look like an “H” laid on 
its side. The speed of the first wire cor- 
responds to ground speed. The distance 
which it moves along the horizontal sight- 
ing wire corresponds to the distance on 
the ground over which the airplane trav- 
els during the time of tracking. 

If the rear wire travels forward at the 
same speed as the front wire moves to 
the rear, and if the tracking time is equal 
to the time of fall, it is apparent that the 
rear wire will move ahead of the vertical 
a distance corresponding to the actual 
distance which the airplane will travel 
during the time of fall. 

But that is not the correct range be- 
cause trail has not been subtracted. To 
accomplish this, we make an adjustment. 
The rear wire is initially set to the rear 
of the vertical a small amount corre- 
sponding to the trail. It starts forward 
with a handicap which causes it to go be- 
yond the vertical a distance correspond- 
ing to the correct range. Now the line 
from the bombardier’s eye through the 
rear crosswire is the line of sight which 
should pass through the target at the in- 
stant of release. The bombardier directs 
the airplane along the proper course as 
the target and the rear crosswire approach 
each other. Just as they come in line, the 
bomb is dropped instantaneously. 

In the Norden bombsight as now used, 
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serving today’s flyers better 
-e building better ground service for tomorrow 


Yes, quality unlimited! That is the goal which 
keeps General Aviation Tires always ahead of 
the field in quality, safety and durability. 


That aim, also, is a prime force helping to 
build a nation-wide network of the best in 
ground facilities. For where Generals are sold, 
ground service and facilities, too, measure 
up to the best... to 
an unlimited high 
in efficiency and 
completeness. 

When the General 
Tire Sign marks an 
RAKE’ airport, flyers have 
ae confidence. Because, 
General's Aviation 
Distributors select air- 


Unitized Landing 
and Auxiliary Wheels 
—In Matched Sets! 


KNOWN ROUND THE WORLD FOR QUALITY AND SAFETY 


port retailers of General Tires by strictest 
service standards. 


Airport service operators are helped to meet 
these standards by the General Distributors’ 
complete aviation supplies which eliminate the 
need for costly airport stocks. Thus, operators’ 
funds are released for expansion of improved 
ground service facilities. 


Even during this war, General has supported 
this policy by producing continually improved 
General Aviation Tires and related products 
. . . by maintaining strategically located Dis- 
tributor stocks coast-to-coast — to ease the air- 
ports’ burden—and by promoting constant ad- 
vancement in ground service for today’s and 
tomorrow’s flying public. 


AVIATION DIVISION 


THE GENERAL TIRE & RUBBER CO. 


AKRON, OHIO 
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SAFETY 


Experience shows that pilots who equip their 
planes with RANGER two-way radio get in more 
flying time. That's because dependable radio com- 
munication lets them take advantage of marginal 
weather, enables them to plan longer trips using 
radio navigational aids, gets them in and out of 


airports quickly and easily, and gives them a high 
plus safety factor all the time. 


Typical installation of RANGER model 
108-B receiver and model 206, 10.5 
watt transmitter. Receiver has 3105 ke 
spot besides 195-410 ke band, plugs 
for two sefs of headphones and an 
inter-phone circuit. Transmitter oper- 
ates from 6 or 12 volt ship’s battery 
through RANGER designed vibrator 
power supply. 


GET THIS MANUAL FREE= 


To increase the value of aircraft radio you should 
use only approved phrases and sequences while 
carrying On two-way communications—and you 
should know the many recent changes in these 
procedures. Thousands of copies of the RANGER 
Radio-Telephone Procedure Manual are helping 
pilots get the most from their radios. You are 
welcome to your own personal copy. 

@ Used by the Civil Air Patrol 
as on official training directive. 

@ Contains official CAA and 
Army procedures, sequences, 
and phrases—also the pho- 
netic alphabet & other data. 
Write for literature on RANGER 
transmitters and receivers — De- 
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RANGER equipment is licensed under A. T. & T. Co 
for aircraft Radiotelephone Communication 
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the line of sight is a telescope, power-op- 
erated by a variable speed drive. This 
telescope moves automatically to keep 
the line on the target. The mechanism 
sets up within itself a release-line-of-sight 
angle corresponding to that generated by 
the rear crosswire in the sight previously 
described. The lateral crosswire is kept 
on the target, as the telescope is driven. 
When the telescope reaches the right an- 
gle the bombs are released electrically. 
While the bombs could be released manu- 
ally, an interval of only one-fifth of a sec- 
ond at 200 m.p.h. would cause the bombs 
to go 60 feet beyond the point which they 
would hit with an automatic release. 

American precision bombing technique 
calls for a check of the bombsight before 
arrival at “initial point.” The initial point 
(IP) is an easily-identified check point in 
the terrain, usually four to five minutes 
from the target. The C-1 auto pilot and 
the bombsight are checked and running 
at this time. The bombardier takes a 
drift run to obtain wind direction and 
velocity at the operating altitude. By 
using a modified E-6B computer, or an 
automatic bombing computer which is at- 
tached to the stabilizer, he can obtain the 
drift on any heading and also the drop- 
ping angle. He presets the data obtained 
into the sight to save time during the 
bombing run. Meanwhile he takes a final 
check on the target charts and maps. 

The formation turns and the bomb bay 
doors are opened. The bombardier has 
previeusly placed all the switches and 
levers of his instrument in their proper 
position. Now, by means of the automatic 
pilot, the bombardier guides the aircraft 
into the attack heading by sighting over 
the trail bar. He rechecks the drift and 
dropping angle. It is a simple matter for 
the plane to be turned over to the bom- 
bardier. The pilot can turn on the auto 
pilot and let the bombardier know he has 
done so, or when the bombardier oper- 
ates the bombsight clutches for bombing 
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sight into the auto pilot for the run. 

As soon as the target is at a 70° sight- 
ing angle, the bombardier throws ‘in the 
telescope drive clutch, starting the lateral 
or range hair driving on the target. If 
evasive action is necessary, the bombar- 
dier unclutches the auto pilot clutch (a 
secondary clutch) and maneuvers the 
plane by turning the bombsight or using 
a turn control knob. The degree of bank 
is limited mechanically by stops on the 
auto pilot, preventing the bombardier 
from making excessive banks which 
might break up the formation. His turns 
should not take the plane more than 15° 
off course. Evasive action is continued 
until the rate of index indicates that the 
bombardier has the pre-arranged time of 
bombing run remaining. This time is 
measured by noting the distance between 
the rate and telescope indices and con- 
verting to minutes. 

Now the bombardier guides the plane 
onto the target by looking into the tele- 
scope and when the vertical hair bisects 
the aiming point he engages the direction 
clutch, thus stabilizing the bombsight di- 
rectionally. He uncages the gyroscope 
and levels the bubble, which is centered 
when the gyro is operating properly, by 
using the two precession knobs. He places 
the range hair on the target by using 
the outside range knob. If any ground 
motion is apparent, he synchronizes the 
movement by using the inside range and 
course knobs. When the motion ceases 
the bombsight is synchronized and takes 
over automatically after the trigger is 
raised and locked. Bombs are released 
automatically when the rate and the tele- 
scope indices cross. 

After the bombs are loosed, the bomb 
bay doors are closed and the control of 
the automatic pilot is switched back to 
the pilct by engaging the auto pilot 
clutch and disengaging the directional 
clutch. The bombsight is turned off and 
all switches are opened. The pilot takes 





























purposes, he automatically connects the over direction of the plane again. END 
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THERE’LL BE NO WAITING IN LINE 
When you can get a ky fone 


Those other luckless lads shown above may have to wait in 
line at a sky-hung phone booth when aviation radio comes into its own. But you'll be in a 
class by yourself if your plane is equipped with a Skyfone. Hallicrafters two way radio tele- 
phone equipment for use in the air will carry the name Skyfone. And of course the name 


Hallicrafters assures you that here is the best in communications equipment—stable, dependable, 


\ b T r r 
COPYRIGHT 1945 THE HALLICRAFTERS CO. 


THE HALLICRAFTERS CO., MANUFACTURERS OR RADIO AND ELECTRONIC EQUIPMENT + CHICAGO 16, U. S. A, 


selective and sensitive under the most difficult conditions. 








128 


FLYING 





Can | Take Off? 


(Continued from page 44) 





We find this figure by dividing the final 
ground speed of the plane at take-off by 
the time required to reach that speed. 
It is convenient te express this ground 
speed in feet per second instead of miles 
per hour (see Figure 1). 














CONVERTING MILES PER HOUR | 
TO FEET PER SECOND | 
Miles Feet Miles Feet 
per hour per second/per hour per second 
7.33 55 80.66 
10 14.66 60 88.00 | 
15 22.00 65 95.33 | 
20 29.33 70 102.65 | 
25 36.66 75 110.00 
30 44 00 80 117.33 | 
35 51.33 85 124 66 
40 58.66 90 132.00 | 
45 66.00 95 139.33 
50 73.33 100 146.66 | 
Figure |. 


Finding the normal acceleration of your 
plane is a simple matter if you have a 
stop watch that marks tenths of seconds. 


All you need is the time in seconds re- 
quired for the take-off and the ground 
speed in feet per second at the moment 
your wheels leave the ground. You don’t 
have to measure the distance run on the 
ground, since the formula will tell you 
that once you have the time and accelera- 
tion figures. 

Your plane’s acceleration will vary 
with circumstances. It depends primarily 
on the power available and, everything 
else being equal, the more power you 
have the more acceleration you will get. 
Sloping ground will either increase or 
decrease the normal acceleration, de- 
pending on the direction of take-off. 

High altitudes which reduce engine 
power also reduce acceleration but not 
as much as would be supposed. The 
long take-off run necessary at high-alti- 
tude airports is not caused primarily by 
loss of engine power, but is mostly due 
to the low lift value of rarefied air, which 
requires that the plane travel faster be- 
fore it obtains enough lift for take-off. 





LAYING WIRE 


ELEPHONE wire can now be laid 

over all types of terrain by low- 
flying Skytrains at a rate of two 
miles per minute. The method, de- 
veloped by the Air Technical Serv- 
ice Command in conjunction with 
Bell Telephone Laboratories, permits 
laying 16 miles of wire in one opera- 
tion. 

A parachute weighted with a chain 
(upper left) is used to pull the wire 
earthward through a long metal! tube 
(upper right). A crew of two or 
three men feed the wire from eight 





BY AIRPLANE 


boxes (lower left) coupled “in se- 


’ 


ries,” with each two-mile section be- 
ing connected to the next one. When 
the lead section of wire hits the 
ground, a crew attaches a field phone, 
communicates with the plane and 
proceeds to establish field communi- 
cations (lower right). 

The Signal Corps has also been us- 
ing liaison planes to lay shorter 
lengths of lighter wire. However, 
the AAF method can lay in one flight 
as much wire as a field telephone 
can use efficiently 
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There is one factor which does not af- 
fect the acceleration of an airplane at all 
—the wind. Of course, wind affects land- 
ing and take-off runs to a most important 
degree, but the acceleration of the plane 
is not changed by any wind, regardless 
of its strength or direction. Hence, once 
we know the acceleration of our plane 
under average conditions, we can use this 
known acceleration to calculate the effect 
the wind will have on our landing and 
take-off runs in serving to shorten or to 
lengthen them. 

To determine the acceleration of our 
plane under “normal” conditions, we 
shall select an average day, with no wind 
blowing, and an average field, preferably 
a grassy one, and shall make the gross 
weight of the plane correspond to the 
gross weight which usually accompanies 
us on our cross-country flights. 

Open the throttle wide, start the stop 
watch at the moment the brakes are re- 
leased and stop the watch at the moment 
the plane leaves the ground. More accu- 
rate results can be obtained by timing 
several take-offs and finding the average 
time. 

We know at what indicated air speed 
our plane takes off, so we convert that 
reading to true air speed, just as we do 
for navigation purposes. Since no wind 
was blowing, the true air speed here 
equals the ground speed. Divide the 
ground speed (expressed in feet per sec- 
ond, not miles per hour) by the number 
of seconds shown on the watch and the 
result is the “normal” acceleration of 
our plane in feet per second per second. 
This figure should be remembered or 
written down for it is a constant value 
for that plane under the test conditions 
and it holds good even though the wind 
may be blowing. 

To find the length of the take-off run 
we use our formula. The length of the 
run is represented by s, the acceleration 
by a, and the time in seconds by t. Then 

s = at? 
Or, the distance run is equal to the prod 
uct of half the acceleration and the 
square of the time. 

For example, a lightplane takes off 
with no wind at a true air speed (ground 
speed, also) of 55 m.p.h. and the stop 
watch shows that exactly nine seconds 
were required for the take-off. We di- 
vide the ground speed, 80.66 feet per 
second, by the time, nine seconds, and 
get the acceleration, 8.96 feet per second 
per second. We round out this figure to 
nine for simpler computation and then 
our distance run equals 4.5 X 9 X 9, or 
36414 feet. 

Now in order to find out what effect a 
head or tail wind would have on the 
take-off distance run, we do not have to 
try it to see. The use of the same for- 
mula will tell us, since with a wind blow- 
ing, the time of take-off will vary. 

For instance, with a 10 m.p.h. head 
wind our plane will take off with a 
ground speed of only 45 m.p.h., instead 
of 55. This is 66 feet per second. It 
will take our plane, with its constant ac- 
celeration of nine feet per second per sec- 
ond, only 7.3 seconds to reach this speed 
and take to the air. The take-off run 
would then be 4.5 X 7.3 X 7.3, or 239.8 
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Fixed Base Operation= 
Its Meaning and Opportunities 


Fixed base operation is the subject of 
much postwar aviation talk. Many 
have heard that it is a dependable 
source of income and are interested in 
its opportunities without being aware 
of the exact meaning of the term or its 
job requirements. 
DEFINITION 

To begin with, fixed base operation 
is to aviation what the garage is to the 
automobile. That is, it implies a per- 
manent terminus where planes may be 
hangared, repaired, fueled, etc. Accom- 
panying activities such as radio, flying 
and navigation schools, charter serv- 
ices and concessions, such as restau- 
rants, hotels, gas, oil and shop services, 
are also a part of any fixed base opera- 
tion where traffic is reasonably heavy. 

EXTENT 

The extent or scope of such operation 
may range from serving the aviation 
activities of a progressive village to 
serving the largest operations in cities 
with important airline terminals. 

Duties of the fixed base operator are 
varied. He may sell fuels and lubri- 
cants, service and overhaul engines, 
supply spark plugs, tires, propellers, 
flight instruments, goggles, flying 
suits, etc. Thus ground crewmen will 
be in demand for their mechanical and 
technical knowledge and radiomen to 
condition and install transmitters and 
receivers; bombardiers and navigators 
might combine their knowledge of in- 
struments and aviation in general with 
sales or managerial ability. The teach- 


(PART 1) 





Sales department, showing the variety of 
parts and equipment in which fixed base 
operators deal. (Courtesy—Pacific 
Airmotive.) 


ing of navigation, etc., could then be 
either a side or a main line. 

Pilots will find opportunities to act 
as dealers for light planes with flight 
instruction adding income to that re- 
ceived from any servicing activities 
they may enter. 

DEPENDABLE INCOME 

Of interest to the prospective fixed 
base operator is the fact that aircraft 
comes under rigid Civil Aeronautics 
Administration rules regarding 
maintenance. That is, the 100 hour 
check is required by law for all planes 
—which means that operators are as- 
sured of a definite market. This market 
may be figured in advance with reason- 
able accuracy by investigating the 
number of permanent and transient 
planes which are in the habit of using 
the proposed site. 











AVIATION DEPARTMENT 


UNION OIL COMPANY 


OF CALIFORNIA 


AIRPORT REVENUE 


Airport revenue sources based upon a 
survey by the American Municipal 
Airport Association are valuated as 
follows: Hangar and storage, 25% 
gas and oil, 25%; other rentals (of- 
fices, etc.), 19%; field fees, 19%; 
concessions, 8%; commissions and 
miscellaneous income, 4%. 


Rentals include hangar, ground, of- 
fice, factory and lockers. Concessions 
mean gas and oil, restaurants, repair 
shops, accessory sales, hotel shops and 
facilities. Field fees include landings, 
lights, commercial operation, charter 
services, airlines, schools, military, etc. 
These three items comprise the main 
classifications of all airport revenue. 


(Note: This is the first of three Bulletins 
on the subject of fixed base operation and 
its postwar potential for members of the 
air forces.) 











The ninth in a series of bulletins 
designed to acquaint ground and 
flight personnel of the Army, 
Navy and Marine Air Corps with 
new developments in the field of 
commercial aviation. Union Oil 
Company does not believe the war 
#s won, but we do think many 
members of the air forces are won- 
dering what they will do when 
peace comes. We believe they will 
be interested to know of any op- 
portunities which exist for them. 
Inquiries are welcome, and we will 
be glad to furnish informa- 
tion to interested personnel. 
Address—Aviation Dept., 
Union Oil Company, Room 
700B, 617 W. Seventh Street, 
Los Angeles 14, California. 

















HORIZONS 
{TOMORROW 


WITLIK SAFE-T-CHUTES 

are playing an impor- 
tant part in every theatre of 
war and have been the 
means of saving thousands 
of unexpendable lives. 


Engineered to meet the 
rigors of conflict, modern 
Safe-T-Chutes are destined 
to become an ever-increas- 
ing factor in the peaceful 


skies of the future. Their jobs 
will be many and varied but 
backed by the genius of 
Switlik Engineers and the 
many years’ experience of 
the Switlik Organization 
they will be ready to serve 
peace-time aviation with 
the same high standards of 
performance as has marked 
war-time demands. 
WHENEVER YOU FLY, 
WHEREVER YOU FLY, 
WEAR A SAFE-T-CHUTE, 
“Lifeline of the Skies” 


@ Educotions! 16mm sound air-sotety film. informe 
wal and parechute chert evailable 


TRENTON 7, 
NEW JERSEY 














FLYING 
feet. Conversely, with a tail wind of 
the same velocity we would have to 
reach a ground speed of 65 m.p.h. for 
the take-off, with a correspondingly 
longer time needed to accelerate to that 
speed, which in turn means a longer run. 

The effect of the wind is to increase 
or decrease the ground speed at take-off. 
The plane requires different times to 
reach these different ground speeds and 
these times are calculated simply by di- 
viding the ground speeds (expressed in 
feet per second) by the constant figure 
for the plane’s acceleration. 

You get the ground speed at take-off 
merely by subtracting the wind speed 
from your true air speed when taking 
off upwind, and by adding the wind speed 
to your true air speed when taking off 
downwind. 

This will let you know if you have 
enough runway for a take-off under any 
wind conditions, provided the run- 
way surface is comparable to that sur- 
face on which you made your original 
acceleration determinations. Often it is 
not; therefore it is advisable to make ac- 
celeration determinations on sandy, 
muddy and grassy fields by timing take- 
offs from such surfaces wherever practi- 
cable. Then you can keep your data 
somewhat as follows: 

s = at? 

t = ground speed divided by accelera- 

tion 

a= 10 feet per second per second on 

paved runway 

9 feet per second per second on 
grassy field 

8 feet per second per second on 
sandy field 

6 feet per second per second on 
muddy field 

Whenever necessity calls for an exact 
knowledge of the distance your plane 
will run on an unfamiliar field, just use 
in your calculations the acceleration fig- 
ure you have determined to correspond 
most closely with the type of surface on 
the unfamiliar field. If you make a tabu- 








July, 1945 
lation of the different ground runs that 
correspond to different times required 
for take-off, using your own acceleration 
figures, you will discover a startling fact: 
if you double the take-off time, you do 
not double the length of run—you quad- 
ruple it! And if you insist on taking off 
downwind in a really strong wind, so 
that your take-off time is three times 
what it would be if you took off upwind, 
you will be greatly and perhaps fatally 
surprised to discover that your take-off 
distance is increased nine times. Since 
the wind has a much greater influence on 
the length of run than is supposed, a 
downwind take-off can rarely be justified. 

Here you will ask: “What about the 
slope of the ground?” We all know that 
a down slope would aid us in gaining 
speed, but just how much extra speed is 
gained on a given down slope? 











ACCELERATION ALONG A SLOPE 
Per cent 
slope Component of gravity along slope 
1% 0.32 feet per second per second 
2%, 0.64 “ rs rt ro “ 
3% 0.97 

4% 129 * “ “ “ “ 
5% 161 “ “ « « om 
6% 1.93 

7% 2.25 

&% 2.57 

G% 2.89 

10% 3.21 
Figure 2 


Figure 2 shows the extra acceleration 
you can get from gravity by taking off 
downhill on varying degrees of slope. If 
you are figuring your chances on an up- 
hill take-off, remember to subtract this 
acceleration of gravity from your plane’s 
normal acceleration instead of adding it. 

A five per cent slope (which means a 
drop of five feet in every 100 feet of hori- 
zontal distance) will, on a downhill take- 
off, give you 1.61 feet per second per sec- 
ond extra acceleration, which would 
shorten your run by about as much as 
would your taking off into a five m.ph. 
zephyr, a wind which can barely be felt 
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...scoring against the enemy with 


BOMBS ... ROCKETS ... CANNON! 


At 10,000 feet, an SB2C Helldiver ‘‘peels off’’ and 
starts its bombing dive. The target: a 3-ship Jap 
convoy. 8,000 feet ...6,000 feet... the first ship 
looms large in his sights. 3,000 feet . . . 2,000 
feet . . . and then it’s ‘‘Bombs away!”’ But al- 
most before the 500-pounders hit their target 
amidships, the Helldiver pilot is streaking toward 
the second freighter, loosing a barrage of rockets. 
Two down and one to go! And that one gets its 
special treatment, too, as the Helldiver cannon 
cut loose. High-explosive shell rake the last Jap 
from stem to stern ...and smoke begins to rise! 


Versatile Fire-Power is the specialty of the Navy’s 
famous SB2C Helldiver . . . bombs, rockets, and can- 
non, all on a single plane! Fire-Power is our specialty 
at Oldsmobile, too . . . has been since before the war 
began. We’ve produced scores of thousands of auto- 
matic aircraft cannon, for example, the same type the 
Helldiver carries in its wings. We build aircraft rock- 
ets, too... and tank cannon, and heavy caliber am- 
munition, and aircraft engine parts, plus many other 
war products. It’s our job at Oldsmobile to help Keep 
’Em Firing . . . until all Japan has been defeated! 


BUY BONDS AND KEEP ‘EM... TO KEEP "EM FIRING! 


OLDSMOBILE “cr” 


GENERAL MOTORS 


FIRE-POWER IS OUR BUSINESS 
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in the face. Hence, if the wind is quite 
noticeable, it will give you a greater ad- 
vantage on the take-off than will a down 
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DOWNHILL TAKE-OFF 

55 + 14= 69 mph. or 
101.2 ft./sec. 











Ground speed with wind UPHILL TAKE-OFF 


slope of moderate proportions on which Ground speed against wind 55 — 14= 41 mph. 
we usually land and take off. or 60 ft./sec. 
Now let’s see if you could use this Total acceleration 5—32=18 5+ 3.2=—82 


new knowledge if you got into a jam. ft./sec./sec. ft./sec./sec. 











Through a forced landing you find 

yourself on a really steep slope (10 per Take-off time 60 101.2 

cent) covered with heavy grass. The | (ground speed divided by —— = 34 seconds = 12.3 seconds | 
distance available to you up and down | acceleration) 18 8.2 

the hill is about 700 feet and the wind | Take-off distance 

is blowing in a quartering fashion across | (s = % at?) 1,040.4 feet 620.3 feet 


and down the field about 20 m.p.h. 

How close could you come to guessing 
the right answer here? Would you take 
off against the wind and up the slope, or 
with the wind and down the slope? 

You know that through this kind of 
heavy grass your plane’s normal accel- 
eration is going to be about five feet 
per second per second instead of the 
nine it is on an ordinary field. The 
slope will affect your acceleration by 
3.21 feet per second per second (Fig. 2). 

You know it is possible for your plane 
to take off at 50 m.p.h. indicated air 
speed and that this corresponds to 55 
m.p.h. true air speed when corrected for 
temperature and elevation of the field 
above sea level. 

You also figure that, since the 20-mile 
wind is blowing in a quartering fashion 
across and down the field, its effective 
force in the downhill direction is only 
about 14 m.p.h. Now let’s compare the 
downhill take-off with the uphill take- 
off as shown in the adjoining columns. 





You can’t get out of the field in the 
uphill direction but the downhill take-off 
will be possible since the field is 700 feet 
long. The above example is exaggerated, 
since a lightplane that can climb only 500 
feet per minute at about 57 m.p.h. would 
have an angle of climb no greater than 
the 10 per cent slope and therefore it 
couldn’t get away from the ground if it 
took off up this degree of slope. 

There is one question you are sure to 
ask at this point: how do you measure 
degrees of slope.and wind speeds out in 
the country? 

While practice with a clinometer on dif- 
ferent slopes will enable you to estimate 
slopes with some accuracy, perhaps your 
most practical solution is to carry in your 
plane a small pocket level and a metric 
rule and determine the slope by the 
method illustrated. 

As for wind speed, your most accurate 
method would be to set up two tall sticks 
vertically into the ground at a known dis- 
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AVIATION TYPE 


AUTO COMPASS 


Accurate. Durable. Helps save mo- 
toring time, money..irritation, too! 
Easily installed on dash or wind- 
shield. No tools required. Simple 





HELPS SAVE TIRES, GAS and TIME! 


nile DIRECTOR’ 





rill’s instruments used by Armed 
forces. Attractive, streamlined 
plastic construction. Will give 
years of precision service. See 














stance apart and with your stopwatch 
time the passage of a puff of cigarette 
smoke between the two sticks. For winds 
too strong to be timed properly with 
smoke, use instead a small piece of the 
cigarette paper. In any case, use the av- 
erage of several measurements. 
Application of these fundamentals of 
“airport arithmetic,” wherever you might 
be, will answer your question—can I take 
off? END 


| Can | Land? 


(Continued from page 45) 
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cessfully for a good many hours by the 
writer, who is now instructing Royal Air 
Force pilots at Falcon Field, Ariz., con- 
sists of these words of wisdom: 

“When you suddenly see the ground 
tilt upward at a sharp angle, start your 
hold-off.” 

It seemed to work in most cases. Fewer 
students were flying into the ground, 
fewer leveling off sky-high. With aver- 
age aptitude they could carry on through 
to a safe landing. 

The writer, aided by a fellow instruc- 
tor, Robert N. Elliott, Jr., a graduate of 
M. I. T., began an investigation which 
produced the facts and charts accompany- 
ing this article. 

As Langeweische says in Stick and 
Rudder, you don’t land an airplane with 
depth perception, utilizing bifocalism to 
triangulate your height above a given 
point. You do the reverse, and could do 
it with one eye. You simply gauge the 
angle between two points on the ground 
and from that angular measurement esti- 
mate your height. 

First, look at a distant point on the 
landing runway, then at a closer point. 
In dropping your eye you should auto- 
matically measure this angle and memo- 
rize it. When you repeat the process 
lower down the glide path, you see that 
this angle has changed, and that you are 
closer to the ground. It’s simply putting 
perspective to work and associating these 
angular changes with altitude changes. 

Here’s how to apply it. Assume that 
you start your glide from a satisfactory 
“key position” that you know from ex- 
perience will take you down a normal 
glide path to the near end of your run- 
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to operate. Modeled from Sher- your dealer. Supply is limited. way. Start the glide around 800 feet, - 

dropping the nose of your aircraft to an = 
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ing speed. Just above your plane’s nose a 

—this point varies with different craft— a 
L_ mo (le é fa you see the near edge of the runway. 
: Let’s say the runway measures 1,000 by 
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BATTLE 
COMPANION 


Wherever American lives are staked in combat it goes 





and comes, bringing tools fo turn the tide of battle. 

Over thousand-mile reaches of lonely ocean, “over the hump” 
of far-off mountain ranges ... through storm and danger it 
flies, carrying vitally needed men, weapons and fuel... 
bringing back wounded. It is the unsung transport plane, 
batile companion to bombers, tanks and ships... 

supplier to our fighting men. Douglas workers, builders of 
planes for the world’s airlines yesterday and tomorrow, 

ore proud that their skill today is turning out these 


swift, sure load-carriers of victory. 


Douglas C-54 refueling Superfortresses 
GREATEST NAME IN AVIATION 


DOUGLAS EQUIPPED AIRLINES: All American Aviation — American Airlines — American Export Airlines — Braniff Airways — Chicago & Southern Air Lines — Colonial Airlines 


Continental Air Lines — Delta Air Corporation — Eastern Air Lines — Hawaiian Airlines — inland Air Lines — Mid-Continent Airlines — National Airlines — Northeast Airlines 
Northwest Airlines — Pan American Airways — Panagra (Pan American-Grace Airways) — Pennsylivania-Central Airlines — Transcontinental & Western Air — United Air Lines 
Western Air Lines — A. 8. Aerotransport (Sweden) — Aer Lingus (Ireland) — Aerovias Braniff, S. A. (Mexico) — Aerovias de Guatemala, S. A. — American Airlines of Mexico 


Australian National Airways — Avianca (Colombia) — BOAC (British Overseas Airways) — Canadian Pacific Airlines — China National Airways — Cia. Mexicana de Aviacién — Cia. 
Nacional Cubana de Aviacién, $. A. — Cruzeiro do Sul (Brazil) — Indian National Airways — K.L.M, (Royal Dutch Airlines) — K.N.1.L.M. (Dutch East Indies) — IBERIA (Spair) 
Panair do Brazil —PLUNA (Uruguay) — SABENA (Belgian Congo) — Swissair (Switzerland) — TACA (Central America) — TATA Airlines (india) — UMCA (Central America). 


= = FIRST AROUND THE WORLD > FIRST THE WORLD OVER —h 
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IMPORTED BRIAR 
























Typical of fine pipe 

craftsmanship by 
MARXMAN. Seasoned, 
imported briar, select- 
ed for beauty of grain, 
carved by hand into 
a pipe of rare charm 
«+. Sweet, cool smoking! 


MARX MAN makes su- 
perb pipesinall shapes, 
standard and exclusive 


---in all price ranges. 
Look for *MARXMAN> 
on the next pipe 
you buy! 


Regular 


$5.00 


Large 


$7.50 


Massive 


$10.00 


AT FINE 
STORES 


»MARXMAN> 


27 W. 24TH STREET, NEW YORK 10, N.Y. 
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lt you are charged with the re- 
sponsibility of production mainte- 
Nance or repair work, you should 
have this thoroughly comprehen- 
sive, complete manual and tech- 
nical reference guide . . . Aircraft 
Mechanics Handbook. Represents 
all branches of aircraft mechanics 
and materials dealing with the en- 


tire air-frame. Has quick-reference 
tables, charts, mathematics, instal- 
lation instruction, aircraft nomen- 
clature (both civil and military). 
There are more than 280 draw- 
ings. 16 classified sections, 400 
pages indexed, with flexible cloth 
binding. This yan S Mechanics 
Handbook is ng tool’ Post- 


a 
compiled into understandable form $ paid 
by practicing craf vs 7-4 
Coupon below — m:z it rovay panied by 


Be sure to state book na sopeiameaieaa 
Aircraft Sheet Metalwork ‘_ J. W. Giachino— 
Lt. USNR. NATT 


ONLY 


(Part ONE—RBasic Information). $2.S0 
(Part TWO—Blueprints) ........ i. 
THE MANUAL ARTS PRESS. PEORIA 3, “PLLINOIS 


ee eS SS 
220 Duroc Bidg., Peoria 3, Hi. 
S GS Geen Dr ee 
(name of book or books) 
My Name 
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|} sume it’s 10° 
| so the near end of the runway will be 10° 
| below your horizon which always stays 
| at eye level. 


| when the angle theoretically 
180°. 


Send me at once | | 


| 
Address | 
' 


FLYING 
plane’s gliding angle under ideal, no-wind 
conditions in relation to the ground. As- 
(average for lightplanes), 


The near end of the runway 
consequently stays put at 10° below your 
horizon, at any altitude. We'll call that 
point our glide terminus. 

As you glide toward it, the terminus 
spot enlarges in the field of vision but 
doesn’t do much else. You could keep on 
watching it enlarge until your nose 
pushed through your altimeter, which is 
what probably would happen if you didn’t 


7 | look somewhere else for a while. 


You might look off in the distance, and 
this actually would help. Let’s pick a 
point 1,000 feet distant from the glide 
terminus, at the runway’s rear end, We’re 
going to need at least two reference 
points, anyway, to make perspective 
work. While our terminus point has been 


| remaining just 10° below our horizon all 


the way down the glide, what about the 
far end of the runway? From our 100- 
foot elevation down to the ground, the 
distant point seems to move uniformly 
toward the horizon at a rate of about 12° 


| for each 10-foot descent. 


the 


Because our terminus stays at 10° 


| angle between the two points increases 


steadily until we’re at ground level, 
becomes 
And because (we hope) your eye 
never gets clear down on the ground, we 
get no significant perspective change to 
tell us anything useful. 

If we don’t want to look at the glide 
terminus on the way down (except to 
locate and identify it), where do we want 
to look? We see from Curve A on the 
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graph that the angular distance between 
a point 500 feet ahead of the glide termi- 
nus and the end of the 1,000-foot runway 
gets smaller and smaller right from the 
start of the glide. Why does this angle 
shrink when the angle between the ter- 
minus and the 1,000-foot point grew? 

The answer is simple: the 500-foot 
point, being closer to you than the far 
end of the runway, moved toward the 
horizon more quickly than the 1,000-foot 
point. The terminus point didn’t move 
at all, hence the angular increase. Curves 
B, C, D and E of the graph show that the 
shrinkage effect does not take place at 
around 100 feet altitude or above, if you 
are looking at the ground much closer 
than 500 feet ahead of the glide terminus. 
Because we are looking for a change from 
an opening to a closing angle, we can 
evolve a rule here and say—look at a 
more distant point on the runway during 
the “high approach.” There you will see 
a change of perspective that tells you 
roughly how fast you are losing height. 

Drop the eye to a point 50 feet or so 
ahead of the glide terminus and see what 
it does. Examine Curve D on the graph. 
At 100 feet of altitude, our: 50-foot point 
and our 1,000-foot point seem to be about 
5.75° separated. As we glide in, the dis- 
tant point moves toward the horizon more 
quickly than the closer point, and the 
angular spread between them increases to 
6.5° at around 40 feet off the ground. But 
now something strange begins to happen. 
Instead of moving steadily apart, the two 
points quite suddenly jump together. The 
whole picture changes in a flash, and our 
nearby reference point scoots horizon- 
ward in a hurry. This change occurs at 
between 40 and 30 feet above the ground, 





CUB CARRIER 


ONVERTED LST boats now are 

used for launching Cub observa- 
tion lightplanes during landing oper- 
ations. Suitable for take-offs only, 
the deck appears paddle-shaped 
when viewed from aloft (top), where 
a “grasshopper” prepares to take off 
as the LST swings into the wind. 

Total plane capacity is not defi- 
nitely known but seven craft are 
visible in the picture at right. The 
white line aids the pilot in keeping 
the plane straight during take-off. 
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merely “converted” for the duration so we do not 
intend to reconvert. Ours is a complete metal- 
working factory set up for the purpose of pro- 
ducing aircraft parts and assemblies . . . having 
all necessary departments to do the entire job 
right in the plant. So we are in aviation for “keeps” 
. . . and invite continuous aircraft assignments. 
Doak Aircraft Company, Inc., Torrance, Calif. 


MANUFACTURERS OF COMPLETE AIRCRAFT ASSEMBLIES 
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/STAMMER? 





This new 128-page book, “Stammering, 

Its Cause and Correction,” describes the 

Bogue Unit Method for scientific 

correction of stammering and 

stuttering — successful for 44 

years. Free—no obligation. 
Benjamin N. Bogue, Dept. 5256 Circle 
Tower, Indianapolis 4, Ind. 
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if we are looking about 50 feet ahead of 
our glide terminus. 

If we look at the ground only 25 feet 
ahead of the glide terminus, the “break” 
in perspective happens between 30 and 20 
feet off the ground. The closer to the 
glide terminus we look, the lower down 
this critical altitude moves. It will, of 
course, vary should the glide steepen due 
to wind effect. The more steeply we 
glide, the higher the critical altitude 
moves. 

This fact explains why many an in- 
structor’s hair is prematurely gray—why 
students almost invariably want to level 
off too high while gliding in a strong 
headwind, in which the gliding angle is 
automatically steepened, perhaps to 15°. 
This means that although the glide termi- 
nus has dropped to 15° below the hori- 
zon, or somewhere under the nose of the 
aircraft, the student pilot, used to looking 
over the nose on a normal glide, during 
his steep glide into the wind, sees a point 
on the runway from 50 to 100 feet ahead 
of his actual terminus when he should be 
looking closer to it. 

Let me take issue with an old CPT 
axiom: “In general, if the student looks 
at the ground too close to the airplane he 
will tend to level off too high and make 
a stall or pancake landing; if he looks at 
the ground too far away there seems to 
be no need for haste and consequently he 
will fly into the ground or make wheel 
landings.” 

From what has been outlined here, I 
suggest that the reverse is true. The far- 
ther away we look, the higher the sudden 
break in perspective occurs. If the stu- 
dent were looking at the ground too close, 
he would not see the break until too late; 
if he were looking at the ground too far 
away, he would see the break too soon. 

When a student finds himself looking at 
the ground too far away because of a 
strong wind that steepened his glide, he 
sees the familiar perspective break at 40 
feet or higher and things generally tell 
him he is only 20 feet off the ground. 
Back comes the stick and he makes a 
perfect three-pointer—20 feet too high. 
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Pilots flying aircraft equipped with 
flaps do not experience this phenomena 
normally, because as they drop their flaps 
they change to a nose-low attitude, and 
in looking over the nose their eye sees 
the runway closer to the glide terminus. 

A low, flat glide, typical of a power-on 
approach, means that our terminus is go- 
ing to be closer to the horizon—five de- 
grees below it for a five-degree glide path. 
Thus altitude will be harder to judge on 
this type approach. By looking over the 
nose we see a point on the runway much 
farther away, and this is where we 
should look. The critical perspective 
break may be seen at around 20 feet off 
the ground if we look approximately 100 
feet distant. 

This truism results: The flatter the 
glide, the farther away from our terminus 
we should look if we want to start the 
level-off at the same altitude. The steeper 
we glide, the nearer we should look. 
This, of course, is a generality. Planes of 
higher wing loading need more altitude 
to flare out from a glide. The perspec- 
tive change at 40 or 80 feet is not as 
abrupt as it is at 20 feet but it is there, 
nevertheless, if we look in the right place 
for it. 

Cross-wind landings do not alter the 
changes in perspective as seen when 
gliding directly into the wind. Whether 
the pilot corrects for drift by crabbing 
or by dropping a wing, the appearance of 
the runway will not change from its nor- 
mal appearance as long as the angle of 
glide is constant. 

Should the glide angle change—and it 
often does—due to gradient wind or ec- 
centricities of the pilot, the perspective 
would of course change also. A sudden 
steepening of the glide should be com- 
pensated for by looking closer to the ter- 
minus, and a flattening of the glide would 
make it necessary to lock a bit farther 
off. The ability to hold a constant glide 
angle, with throttle, flaps, or other means, 
is therefore helpful to accuracy in judg- 
ment of landings. 

One significant point emerges from 
this analysis. The perspective change 
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“Okay, you win half a buck! Now let's see you take off!" 
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RICKENBACKER SEES TWO FUTURES 


AHEAD FOR AIR TRANSPORT 


“There are TWO futures ahead—not one—for Amer- 
ica’s air transport.The first is the job of reconversion 
to our peacetime economy. In this job air transport 
will use planes designed before the war—hitherto un- 
available because of military needs. Greater speeds, 
greater comfort will be inherent in such planes. 
“We are now busy with the second phase of devel- 
opment. In fact, we have already contracted for a fleet 
of Lockheed Constellations, largest and fastest four- 


“‘Comfort-protection” to be provided by AiResearch 


Jot down “new air routes” as something to expect 


postwar. Set them at 20,000... 25.000 . . . even 
35,000 feet—up where thinner air makes for 
smoother, faster, more economical flight. 

Make note of AiResearch “com/fort- protected” 
cabins, too. These will be peacetime versions of the 
pressurized cabins which today make high altitudes 
livable for Boeing B-29 Superfortress crews. 

“Comfort-protected” cabins will do the same 
for you in future airliners. AiResearch-perfected 


Cabin Pressure Regulating Systems 





“Where Controlled Air Does The Job” © Engine Oil Cooling Systems 
Supercharger Aftercooling Systems * Engine Air Intercooling Systems 
Temperature Control Systems * Automatic Exit Flap Control Systems 


engine transport plane in the world, and a fleet of 
Curtiss (CW-20 E) Commandos, largest and fastest 
twin-engine transport plane. With a speed of more 
than 300 miles per hour, our Constellation passengers 
will find themselves leisurely journeying from New 
York or Boston, Chicago or St. Louis, to Miami in 
from four and one-half to five hours.” 


by EDDIE RICKENBACKER, President and 
General Manager Eastern Air Lines, Inc. 


devices will seal thin, icy-cold air outside your 
cabin, keep the pressure inside measured to your 
personal comfort. Other AiResearch controls will 
free your cabin of smoke and odor, keep it cozy- 
warm in winter, refreshingly-cool in summer. 

And that’s not all. Just wait and see what future 
wonders of air and temperature control AiResearch 
will bring to your living on the ground! AiResearch 
Manufacturing Company, Los Angeles and Phoenix. 


A ° 
AiRkesearcn 


DIVISION OF 


THE GARRETT CORPORATION 





137 











138 


FLYING July, 1945 








CRESTON F. LAAGER, AOPA PILOT 8622 is enthusiastic about his mem- 
bership in this great non-profit organization of plane owners and pilots. 
AOPA is a good investment for every private flyer. AOPA speaks with the 
collective voice of its thousands of members . . . it protects the interests 
of civilian flying . . . it is leading in an aggressive program in making 
private flying safer, more enjoyable and less expensive. If you have soloed, 


you are eligible for membership. Full particulars upon request. 


To join, simply use the coupon below. Yearly membership dues, $5.00 





Many Valuable AOPA Services Are 
FREE to Our Members 





AIRCRAFT OWNERS AND PILOTS ronen 
National Headquarters, Dept. F-74 


The Washington staff of AOPA will help you in personal flying 1003 K Street NW 

problems, licenses, regulations, legal tangles, plane sales and pur- Washington, D. C. 

chases, documents, employment. You are also entitled to na- I first soloed an airplane at ee 
tional AOPA-Hertz Drive-Ur-Self courtesy card with special rates; | hereby apply for membership in AOPA. 


Enclosed find check or money order for $5.00 


AOPA Washington Newsletter; each month the special AOPA 
edition of FLYING Magazine; TWA-AOPA courtesy card assur- 


ing service and maintenance facilities at most TWA airports; dis- sls eile tact i ...- 
tinctive AOPA pilot's wings, emblems for your plane and car, ADD@ESS ..._........ 7 aT Te Le ee ET 
and membership card. 

CITY & STATE........ nie ieeh i ape eihakasarce weiner 
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from an opening to a closing angular 
spread will uniformly appear at about 
1.5° above the glide terminus, irrespec- 
tive of the gliding angle. The rate at 
which this change occurs is the tip-off 
that tells us how high we are. It is a 
slow change at 80 feet, a more rapid 
change at 40 feet, an abrupt change at 
20 feet, and so on. While the pilot of a 
“grasshopper” plane has an easy time of 
it—he sees and recognizes a quick, sharp 
break at 10 feet—the airliner captain 
must train his eye to catch the more 
gradual change he will see farther down 
the runway which tells him he is-ap- 
proximately 80 feet off the ground. 

This article makes no attempt to cover 
the other essential phases of the landing 
—the flare-out, the hold-off, the touch- 
down and the landing run. Once the 
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landing is begun correctly, it will be 
easier to follow through. 

A final word on the follow-through 
after checking the glide: once leveled off 
close to the ground, watch the runway 
at about the nearest point ahead of the 
aircraft where the ground isn’t blurred. 
Don’t stare at one spot but let your field 
of vision encompass the whole runway, 
including the horizon. The greatest 
change in angular distance between any 
two reference points occurs nearest the 


ground, so any small change in height | 
reflects itself in an immediate and corre- | 


sponding change in apparent distance be- 
tween the points. 

If you don’t believe it, try a few knee- 
bends or jump up and down a couple of 
times out on the edge of the airport and 
watch perspective at work. END 





HAT white star on a blue field, 
with the white bar bordered in 


blue extending beyond the star tips, 
identifies our military aircraft. 


The 


emblem shown above is the result of 
scientific development. 

Pilots in the European area were 
the first to complain of difficulty in 
distinguishing between our old star 
(below, left) and the 


in a circle 





German cross, the Italian fasces on a 
solid field and the British circular 
insigne. A plea was made for an offi- 
cial change of design and, for expe- 
diency, a yellow circle was placed 
around our insignia (above, right). 
This was soon changed to a solid 
white star with the 
red and blue com- 
plementary colors 
removed entirely. 
It was used until 
the AAF devel- 
oped the present 
insigne identifying 
our military air- 
craft. 

First designs tested by the AAF 
Proving Ground Command at Eglin 
Field, Fla., incorporated our national 
colors, such as a single blue star 
(above) bordered by a narrow band 








INSIGNIA EVOLUTION 








of white and red and later, two blue 
stars on a white oval rimmed by a 
red band (below). These were re- 
jected and the prototype of our cur- 


rent design took form as a white star 
on a circular blue field edged in red 


(above). Objections resulted in a 
blue border replacing the crimson 
one and final approval was given. 

Photographing aircraft aloft with 
the varied designs determined the 
distance at which the insignia be- 
came blurred. The present insigne 
blends the horizontal star points with 
the white bar and appears as a solid 
continuous band which fades to a 
long, thin line at maximum visual 
distances, All dimensions of the cur- 
rent insigne are based on their pro- 
portion to the diameter of the circle 
enclosing the star (not including the 
border). Thus, the length of the 
white rectangles forming the bars is 
5 of the circle diameter, the rectan- 
gle depth is .25 and the outer border 
.0625. Our bar and star can be dis- 
tinguished 25 per cent farther than 
the old emblem when compared with 
the German cross and 50 per cent 
farther compared with the Japanese 
red disc. 
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TODAY YOU SEE THE 
LHS 


STERLING 
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Thousands 


of LHS pipes have 
been requisitioned for 
our gallant fighting men, 
in Italy, and on every fight- 
ing front. Stay-at-homes have 
fewer LHS’s to choose from, but 
every one is guaranteed to be 
up to pre-war standards, and 
that means craftsmanship, 
choice Imported Briar, and 
the "know how” of LHS. 


Dozens of other handsome 
models, antique or smooth. 
STERNCREST 14K — solid gold 
band, specially selected 
brior . . . . $7.50 
CERTIFIED PUREX . . $3.50 
Other LHS Pipes, $10 to $1.58 






BUY WAR BONDS 


Send for a copy of “Pointers on Pipes FREE 
L & H Stern Inc., 56 Pearl St., Brooklyn 1, N.Y. 
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For those who make planes and 


those who fly them ... for those whe 

build ships and those who sail them 
.-. For those who serve at the front or 
at home... It’s CHAP STICK ten to one 
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cracked or chapped lips. 
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counters—only 25¢ 
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Fighting Laboratory 
(Continued from page 58) 





Major Clasen’s squadron, first to start the 
dive-bombing experiments, specialized 
from the beginning in “clean” diving. A 
squadron led by Maj. (now Lieut. Col.) 
J. P. Haines became expert in approach- 
ing a target with dive brakes on. A third 
put the accent on skip bombing, a fourth 
on bombing at the end of a glide. 

Upon the activities of these latter two 
hangs a tale typical of the kind of work 
the group did. Tactics for the new ac- 
tivities had to be worked out in combat, 
as did all technical changes necessary to 
convert the Corsair from a fighter to a 
multi-duty—and extremely deadly—com- 
bat craft. 

The changes were surprisingly few 
considering that the Corsair had not been 
designed for any type of bombing. Front- 
line fighting laboratory practice had 
proved that the fighter could not lose 
efficiency when carrying bombs. Without 
loss of efficiency in any department, the 
squadron went in, dropped their big stuff, 
then revisited the target to strafe. Tak- 
ing off with a heavy load of bombs— 
something that the pilots had regarded 
with high skepticism—proved no prob- 
lem. Eventually three racks were used, 
capable of carrying one 1,000-pounder 
each, and the sturdy Corsair cruised to 
the target at 10,000 feet without so much 
as breathing hard. Two-thousand-pound 
bomb racks were also improvised from 
junked Liberator racks. Heavier strafing 
and dog-fight armament was recommeded 
and installed. 

These problems licked, the Group 
turned its laboratory spotlight at the 
jack-pot question—how to get at the 
enemy with the most devastating effect 
regardless of his defense. That’s where 
the skip- and glide-bombing came in. 

On island after island in the Pacific, the 
Japs had built concrete magazines 20 feet 
high and from 30 to 36 feet long in which 
they stored their high explosives. Knock- 
ing these out not only made a hell of an 
unhealthy explosion, but accentuated the 
Jap supply problem, 

There were two things wrong with 
these installations from our viewpoint: 
their pinpoint size and the thickness of 
their walls and roofs. A direct hit on 
the roof was ineffective. The group ex- 
perts studied a captured magazine and 
discovered the reason—the roofs were 
made of 54 inches of reinforced concrete. 
The walls, it was found, were only 24 
inches thick. It was therefore decided to 
do a pin-point 1,000-pounder skip-bomb- 
ing job and see how the walls could take 
it. This, too, was ineffective. Once a 
bomb hit the ground it did not have 
enough force on the bounce to penetrate 
the magazine wall. 

Maj. D. D. Irwin, a veteran of Guadal- 
canal, led his squadron in a new bit of 
test-tubing—hitting the wall direct. The 
difficulty of this may be gathered from 
the fact that his target could be encom- 
passed by a circle a little more than 30 
feet in diameter as contrasted with the 
dive-bomber training circle in the U. S.— 


diameter 200 feet. But after a little prac- 
tice Irwin and his boys began getting di- 
rect hits. 

This introduces another interesting sci- 
entific problem that the boys in the test- 
tube licked. Suppose you did get a direct 
hit and it worked—would you get caught 
in the explosion? A time fuse was put in 
the bombs to offset this danger. How 
many seconds it gave the Corsairs to get 
out of the range of the explosion is a 
military secret but, as Colonel Freeman 
remarks drily, “It seemed like a couple of 
hours the first time—and boy! what a 
pretty sight the magazine made when it 
blew its top!” 

A squadron under the command of Maj. 
Grant Metzer specialized in glide bomb- 
ing. Gliding slowly with flaps down, 
they could come down to a lower release 
point—300 feet instead of the usual 900 
or 1,000—and still recover from their dive. 

Glide bombing, a modified form of dive- 
bombing, was found particularly effective 
where the pilot had to be coming in right 
over the target for his released bombs to 
hit. The speed of the dive-bomb run is 
so great that no alteration of course can 
be attempted, but for gun emplacements 
and similar targets the glide was more 
effective. Planes came in on the target at 
reduced speeds, enabling them to change 
course without pulling out of the dive 
and starting over again—the only effec- 
tive way they could bomb small objects. 

Team play was worked out with the 
Navy after a dive-bombing. The Marines 
would pull out, rendezvous with the Navy 
dive-bombers upstairs, and come back in, 
strafing and acting as fighter escort. 





Corsair armament modifications include 


this version using four 20-mm. cannon. 


Each Marine squadron was assigned 
one particular type of attack for experi- 
mentation and once it had eliminated 
the errors the information was passed on 
to the other squadrons. In this way, al- 
though each squadron had its own spe- 
cialty, it knew how and when to use all 
types of bombing tactics. On a mission, 
tactics might include everything, each 
squadron performing in its specialty. 
Again all squadrons might employ only 
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What American Plane 


First Used Duralumin? 


The MS-1 Navy scout. 


Because of its experience with duralumin in 
airship building in the early 1920's, Goodyear 
was asked by the Glenn L. Martin Company 
to assist in forming duralumin frame mem- 
bers for the MS-1. Thus American industry 
gained its early experience with the light- 
weight metal airplane that led to modern, 
all-metal, high-speed aircraft. 


Today Goodyear Aircraft Corporation is 
using that experience, greatly multiplied 
through the years, to build complete Corsair 
fighter planes — and wings, tail structures or 
other major components for 15 other Army- 
Navy types of aircraft, including complete 


airships for the Navy. Knowing both heavier- 
than-air and lighter-than-air, Goodyear is 
highly competent and confident in both. 


Now serving the nation, Goodyear Aircraft 
Corporation will be ready to serve individuals 
when the time comes. 


GOODYEAR AIRCRAFT CORP., AKRON, OHIO 
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ONAN ELECTRIC GENERATING PLANTS 
provide power for many applications 
in the aviation industry. Available in 
65 models including Airborne, light- 
weight, compact types. Powered by 
Onan-built gasoline engines, they are 
of compact, single-unit design. For 
peeve duty service, stationary or mo 
bile. 

Models range from 350 to 35,000 
watts. A.C. types from 115 to 660 volts; 
50, 60, 180 cycles, single or three- 
phase; 400, 500 and 800 cycle, single 
phase; also special frequencies. D.C. 
types range from 6 to 4000 volts. Dual 
voltage types available, Write for en- 
ineering ist or detailed litera- 
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The same official Flight Jacket worn by 
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America’s Top Pilots, Bombardiers, 
Navigators and Flight Personnel. ALL- 
LEATHER — windproof, rainproof, 
light in weight but extra warm. To 
order, give your height and suit size. 
Color is Dark Brown. Send money order 
or check only. Money-back guarantee. 
NOTE SPECIAL FEATURES! 
Solid brass zipper. Pure wool cuffs 
Water repellent lining and waistband. 


Safety snap collar and pockets. 
== = St 


ewes = = = = 
PERRY SALES CO., DEPT. F-7 
37-47 82nd St., Jackson Heights, N. Y. 
Enclosed is $19.95. Suit size......-+ Height... 
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one type of bombing for the target. 

The Group went to town from then on 
in. In the first 11 months after the initial 
bombing experiment at Roi, squadrons 
made more than 8,000 bomber sorties, 
mostly against pin-point targets too small 
for area bombing. On most of the sorties 
they returned after bombing to strafe 
the target and, on rare occasions, engaged 


| in some combat before going home. 


Other outstanding squadron leaders, 
most of them still in the Pacific, were 
Maj. H. B. Hooper, Maj. (now Lieut. 
Col.) E. H. Vaughan, Maj. J. Frank Cole, 
and Maj. J. B. Moore. They are still keep- 
ing charts on the results of their work 
and a steady stream of technical reports 
comes from them to GHQ in Washington. 
Some months back they went to work 
with incendiaries improvised from belly 
tanks and filled with jellied gasoline for 
a total weight approximating that of a 
1,000-pound bomb. From these first in- 
cendiaries—“we took one town completely 
off the map,” says Colonel Freeman—de- 
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veloped those now being used with such 
devastating effect against Japan. 

Three technical problems were solved 
during these experiments. The_ belly 
tanks tumbled badly when released. The 
problem was licked overnight by im- 
provised fins made of plywood, sheet 
metal, and/or 2,000-pound-bomb tail fins, 
A method was also devised to perfect a 
sharp release of the belly tanks so that 
aim could be more accurate. Handling, 
storing and mixing the jellied gasoline 
was a ticklish problem which the group 
also helped solve. 

The group now is test-tubing advanced 
rocket techniques and new armament. 
Fighter-bomber techniques which they 
developed have been passed on to scores 
of similar Marine and Navy squadrons, 
many of which have already gone into 
action, the most notable being the fighter- 
bomber squadrons of the First Marine 
Air Wing, which recently distinguished 
itself with MacArthur in the Philip- 
pines. END 
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30,000 customers have been developed 
fairly simply. In addition to public an- 
nouncements, each eligible institution re- 
ceives a notice explaining the regulation. 
Also enclosed is the price list of equip- 
ment which will probably be available, 
together with an order blank and an 
agreement to be signed and notarized, 
under which the property may not be 
resold except as scrap metal. 

With this precaution, plus the require- 
ment that equipment bought “be used 
only for non-flight instructional, research, 
or experimental purposes,” the regulation 
effectively prevents the material from re- 
turning to the commercial market. As 
orders come in—and at those prices they 
should come in fast—master lists will be 
prepared for each region showing how 
many planes, engines, and miscellaneous 
parts are wanted by schools in that re- 
gion. Then, as material in regional stor- 
age depots is declared surplus, each ap- 
plicant institution within economical 
shipping distance, wanting that type of 
surplus, is notified and asked if it will 
accept delivery. Shipping charges are 
paid by the buyer, although the RFC has 
everything packed and crated for ship- 
ment. As increasing amounts of equip- 
ment are warehoused, they will be spread 
carefully over the country so that final 
distribution will be on a fair geographic 
basis. Although not everything on the 


| present list is yet available, it is expected 
that almost all educational demands will 


be filled eventually. From time to time 
the list may be enlarged. 

There is a great deal of aircraft sur- 
plus now overseas that probably will not 
be worth the return shipping space it 
would take. U.S. schools abroad, such 
as Yale-in-China, will get their share of 
surplus from our foreign depots. The 
Foreign Economic Administration will 
handle distribution and sale of surplus 


| abroad. 


Educators have done considerable the- 
orizing lately about teaching for the air 
age. Plans include almost anything from 


revising all textbooks from the first 
reader up, to teaching older pupils 
enough about flying to get them instru- 
ment ratings. As President A. C. Willard 
of the University of Illinois points out: 
“No industry makes such broad demands 
on so many fields of human knowledge 
as aviation. These demands range from 
astronomy and physiology to sociology 
and zoology; from medicine to engineer- 
ing; from agriculture to commerce; from 
law to business management, and include 
nearly all the sciences. In no other field 
of technology is the relation between the 
machine and the human being so inti- 
mate and so important. Any compre- 
hensive program in higher education re- 
lated to aviation must be designed to util- 
ize as many existing departments as pos- 
sible.” 

Only 400 of 1,250 schools recently sur- 
veyed by CAA offered aviation courses. 
The courses “ranged from four- or five- 
year courses in aeronautical engineering 
to summer school offerings in aviation 
for elementary school teachers. A large 
number of the schools offered aviation 
ground school courses, which ordinarily 
include units in air navigation, meteorol- 
ogy, general science and operation of air- 
craft, and Civil Air Regulations.” Now, 
with vast quantities of surplus aviation 
property soon to be available at nominal 
prices, it should be possible for anyone 
to get aviation ground school courses and 
mechanical training free. 

So far, two-thirds of the value of all 
our surplus war property is in aircraft. 
The chances are that the great bulk of 
our many millions, perhaps billions, of 
dollars worth of surplus aeronautical 
equipment will be “commercially unsale- 


able,” and so available for schools. Some f 


of it will be brand new, surplus because 
it is obsolete. Seventeen basic changes of 


design in four years, for instance, mean 4 F 
And with enough 


lot of obsolete P-40’s. 
spares allowed for each plane so that if 
all were assembled our air force would 
grow by 20 per cent, warehouses would 
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© 1945 The Studebaker Corporation 


Studebaker Weasels help pace the drive to Tokyo 


ET’S read what they said about 
this amazing new personnel and 
cargo carrier in a Philippines dispatch 
to “Yank,” the U. S. Army weekly. 
Here’s the quotation: 

“The Weasel is still getting to the 
front in this tough sector after every 
other type of vehicle has bogged 
down in the rice paddies and swamps 
.-. To the infantrymen stretching one 
day’s rations to three, the sight of 
these little jobs, churning through 
the bog past swamped trucks, is a 
fine and heart-warming spectacle.” 


Designed by Studebaker engineers 
and built in the Studebaker factories, 
the Weasel finds footing on all kinds 
of terrain—sand, snow, mud, swamp 
or solid ground. It clambers up and 
down steep, slippery banks and 





takes to deep water like a boat, pro- 
pelled from shore to shore by the 
movement of its flexible, rubber- 
padded tracks. 

Power plant of the Weasel is the 
brilliantly responsive 6-cylinder en- 
gine of the remarkably economical 
Studebaker Champion motor car. 

Studebaker is proud to add the ver- 
satile Weasel to its list of war equip- 
ment for our valiant fighting forces. 


Awarded To All ° Studebaker Plants 


Stadebaker 


PEACETIME BUILDER OF FINE CARS AND TRUCKS 


Wartime builder of Wright Cyclone engines for the 
Boeing Flying Fortress—heavy-duty Studebaker military 
trucks— Weasel personnel and cargo carriers 





ie - ~ 
Your bonds help pay for every 
Flying Fortress flight 


Don't let up in buying War Bonds—they're 
your link with every man and woman in 
our country’s uniform—your promise that 
our America must and will stay strong. 
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4 OTHER SCOTT AIRPLANE NECESSITIES 
4 Brake Pressure Units, Free-Air Thermometers, 
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FLYING 


| fill up with obsolete engines, landing 


gear, superchargers, rudders, ailerons, 


| stabilizers, propeiiers and so on, indefi- 


nitely. There are more than 600,000 dif- 
ferent items of spares stocked by the air 
forces. 

Then there will be quantities of prop- 
erty that were used in air forces avia- 
tion schools which have closed down or 
have reverted to their civilian program. 
Engines used in these schools, for in- 
stance. As civilian training schools close 
down their military operations, they will 
be allowed to buy any equipment not 
needed in other military programs. 

Some planes fall in the “commercially 
unsaleable” category because they are 
not fit for civilian use. By May, 1945, 
the CAA had type-certificated only 120 of 
the hundreds of military models pro- 
duced. Combat planes are too fast, too 
expensive to operate and just plain dan- 
gerous for your Central City Airport. 
Surplus combat planes will not be sold 
abroad after the war. The few that can 
be used by our Allies are allocated 
through the Munitions Assignment Board. 

Transports, are an example of over- 
supply for the civilian commercial mar- 
ket. Some of them will certainly be 
maintained in a military reserve. But 
U. S. plants have already delivered more 
than 20,000 transports for Army, Navy 
and Lend Lease. The cost of recondi- 
tioning a Skytrain and of converting it 
into a luxury passenger liner is only 10 
per cent less than the cost of a new and 
more modern one. 

Most experts agree that it would be 
a mistake to handicap either the avia- 
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tion industry or the air forces by failing 
to take full advantage of the new regu- 
lation. “Use of surplus equipment: for 
these purposes,” the Harvard Business 
School report points out, “should be en- 
couraged to the maximum extent. The 
indirect benefits to development of 
United States aviation can be great, the 
cost to the Government would be negli- 
gible, and a glut of serious consequence 
to our aircraft production potential can 
be minimized.” 

Space will probably be at more of a 
premium than money when it comes to 
providing for aeronautical education in 
a school. A complete plane will take up 
more room than a 40-pupil classroom. 
Components are more generally useful 
for ground teaching purposes than are 
airframes. Where a whole plane is out 
of the question—barring the lucky ac- 
quisition of a surplus Quonset hut or 
portable hangar—a school might have 
enough room for five or six engines and 
many instruments. 

A compact, small-scale program can 
be laid out. This hypothetical order might 
be placed by a high school in a city of 
20,000 to start an aviation engineering 
course: 

Four engines at $10 each—one radial, 
one in-line, one opposed and one “V.” 

Six carburetors at $3 each. 

A few magnetos at $3 each. 

Fuel and water injectors at $1 each. 

A supercharger at $13. 

Hydraulic equipment from $1 to $15. 

Landing gear at about $5. 

Some airframe parts at from $1 to $3. 

For an example of what public school 





WO fixed red lights and a single 

white blinking light now aid Navy 
primary flight students to judge their 
distance at night from the plane in 
front of them. 

The novel tail light arrangement 
was adopted as a safety measure for 
night flying at the Naval Air Station, 
Glenview, Ill. Two colored lights are 
installed, one on the trailing edge of 
the elevator near the outboard tips, 
known as “steady lights,” and the 
white rudder light which blinks. 








TRIPLE TAIL LIGHTS 


The new addition eliminates what 
is termed “auto-kinetic movement” 
of a steady white light, which will 
appear to move about if stared at too 
long. With as many as 100 planes in 
the traffic pattern at one time at 
night, the safety measure appreciably 
reduces the night flying hazard. {n- 
stallation of the safety tail lights, 
which may be adopted at other sta- 
tions, requires only 25 man-hours, or 
the services of 2 three-man crew for 
one eight-hour shift. 
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c- ing that can bring unlimited possibilities. 
or 
ve Set your sights high. Decide to be one of the big, important in- 
nd dividuals of post-war aviation. SPARTAN training will enable 
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PILOTS 


NATION'S ONLY 
PILOT TIME 
CERTIFICATE, 







Are you a rated 
military pilot? Or 
a licensed com- 
mercial pilot? 
Then you're quali- 
fied for the Na- 
tion’s Only Pilot Time Certiiicate ...a copy 
for framing, another for your billfold. Send 
TODAY for your application blank to cer- 
tify your time. Large certificate (10 x 124) 
for display at home or office, shows name, 
pilot time and date. Also laminated billfold 
duplicate and FREE renewal of both issued 
later. Order one for yourself, your family, 
wife or sweetheart. They'll be proud of your 
skill and ability. Don’t delay. Send today. 
nly $5. 





Send me information for having my time 
certified for Pilot Time Certificate. 


‘Name. 


AdAdre<cc 











ity. State. 
(Do not enclose money with this coupon) 


DAVIS & DAVIS 


Capitol Sta. Box O, Austin 11, Texas 














pores Super D Drill Grinder 





Sharpens round shank drills ven 3-32” to 11-16” 


6 
diameter. amare OLD DRILLS LIKE NEW - 


pee FROM 1a” uP TO 
HAND OR POWER GRINDING WHEELS. 
Gives perfect center and clearance. Save 
time and money. No shop should be wit hout the 
Super Drill Grinder. Guaranteed to do the work 
or money back, The grinder that gives a rounded 
point! See your dealer—if he cannot supply, mail 


check or money order with printed address. Your 
SUPER DRILL GRINDER will come by return 
mail, postage paid. Only $2.95. 


A. D. McBURNEY 


939 WEST 6TH STREET DEPT. F-7 
LOS ANGELES 14, CALIFORNIA 
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Protect and profit by your ideas. Full infor- 
mation on request. Prompt expert service. 
30 years’ experience. 


LESTER L. SARGENT 
Registered Patent Lawyer 
Post Office Box 3156 
1115 K. St., N. W., Washington, D. C. 
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aviation training can be, there is the 
| Shelby County School of Aeronautics. A 
vocational school for adult training at 
Whitehaven, Tenn., it was one of the first 
to participate in the defense training pro- 


| gram in 1940. Since then, with its equip- 


;ment augmented by Army loans, 


| 
| 


|}to the student’s objective. 


|jobs in aircraft 


it has 
trained thousands of men and women for 
production and main- 
tenance, 

Its course varies in length, according 
These sub- 


| jects may be studied: 








| general 


1. MecHANIcs: assembly and disassem- 
| bly; fabric, paint and dope; cable splicing 


|and rigging; sheet metal; hydraulics; 
electricity; welding; radio. 
2. ENGINES: overhaul, tear-down and 


clean-up, assembly, test, installation. 

3. ACCESSORIES: carburetors, generators, 
magnetos and starters overhauled and 
calibrated. 

4. PROPELLERS: all 
electro-plating. 

5. InstRUMENTs: electric, gyroscopic, 
optical and mechanical instruments over- 
hauled and calibrated; installation line 
service. 

6. Macutne SHop: machine operation; 
tool and die making; bench work. 

7. INSPECTION: materials; manufactur- 
ing processes; blueprint reading and 
sketching; magnafiux and X-ray; use and 
care of precision instruments; parts. 

Aviation courses recommended for high 
schools by the California bulletin include 
aircraft structure, aircraft engines (in- 
cluding propellers), aircraft metal work, 
aircraft woodwork, aircraft electrical 
works, aircraft hydraulics, aircraft in- 
struments, aircraft drafting and aircraft 
controls. 


types overhauled; 


In 
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addition to straight mechanical 


courses on the high school level, there 
will be courses in colleges on aeronauti- 


cal engineering, 


aerodynamics, aircraft 


detail design and others made possible 
on a large scale by the disposal program. 

So far, the difficulties of insuring fair 
distribution and of protecting existing 
flying schools appear to have impelled 
the SPB to limit property affected in 
the new regulation to non-flight use, 
even though many of the planes will be 


fiyable. 


But as the number of surplus 


planes piles up—at about $10 a month 
storage charges each—it is likely that a 
future regulation may permit sales to 
schools of planes for flight use. 
Illustrative of the pressure which will 
be brought to bear on this point is a state 
bulletin containing a report of the Cali- 
fornia Aviation Education Conference. 


The conferees voted that 


“The value to 


the nation of pilots who are trained at 
least to the level of private certificates 
is so great that the committee believes 
that the Government should be urged to 
make available to junior colleges sur- 
plus training planes no longer needed 


for war training purposes.” 


Note the 


reference to training, not combat, types. 


In 


its study of the surplus aircraft 


problem, the Harvard Business School 
(which made the survey for the Army 


Air Forces) recommends that 


“Specific 


plans must be made regarding distribu- 
tion to private aviation trade schools as 


well 


groups and public institutions. 


as private non-profit educational 
It is clear 


that unless equipment is made available 
on some equitable basis to all these 
groups, the resulting discrimination can 


well be 


>” 


branded ‘unfair. END 





London Letter 
(Continued from page 50) 





ator may challenge the government’s 
right to stop him operating on a route for 
which he was licensed. 

Scottish Aviation, Ltd., of Prestwick, 
announces fares as if no proposal for a 
recasting of British lines had been made. 
Examples: Prestwick-New York (single 
£47, ($188). Paris £5.14.6. ($22.90). Stur- 


| dily independent Scotsmen are indignant 


at the suggestion that Scottish operators 
should be closed down. 

But Lord Swinton’s proposals were well 
received in the House of Lords and fairly 
well received in the newspapers. The 
Times puts all its weight into supporting 
them. 


Civil Aircraft 

Two plans for new British transports 
which will be realized (as opposed to de- 
sign dreams) are for small feeder line and 
purpose machines by the de 
Havilland Aircraft Company and by the 
Miles Aircraft Company. 

The Miles M-60 is to be built to the re- 
quirements of a committee presided over 
by Lord Brabazon of Tara (former Min- 
ister of Aircraft Production). Fourteen 
passengers, a crew of two and a range of 
1,000 miles are specified. 

The new de Havilland is to be called 
the Dove, is to carry 11, has a tricycle 





chassis, and is powered by two Gipsy 





Queen engines. 
reversible pitch braking. 


Its airscrews will give 
Both planes 


will be all-metal. 

Meanwhile the Tudor II, which will be 
a big improvement on the Tudor I, is ex- 
pected to be in flow production early in 


1946. 


Production of the Vickers-Arm- 


strongs V-C 1 (Wellington geodetic wings 

and a new fuselage) is to begin in 1946. 
The Blackburn company frankly states 

that its project for a 310,000-pound flying 


boat is only a project. 


Designed by Maj. 


J. D. Rennie, it will take 160 passengers 
and 30.400 pounds of freight and mail 
2,500 miles. 

I add a crack which caused a chuckle 
in pubs and clubs where flying men fore- 


gather. 


An experienced commercial air- 


craft captain, when he was shown the 
Lancastrian adapted for peacetime trans- 


port duties, said: 


“Slightly modified it 


might make a good bomber.” 


V.c. 


The Victoria Cross is Britain’s equiva- 
lent to the United States Congressional 


Medal of Honor. 
toria, 


Founded by Queen Vic- 
it is the supreme decoration for 


bravery in the face of the enemy, a crim- 


son 


bronze cross. 


ribbon bearing on it a miniature 
One hundred and thirty- 


four have been given in the present war, 


23 of them won by airmen. END 
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WHY NOT? . . . Aviation is Big Busi- 
ness today and will continue to be Big 


Business and offers a great future for the 
man with thorough technical foundation. 


We all know that facilities for aircraft production are enormous 
and the expansion will not be in this phase of aviation. But it 
will continue at a great rate in order to provide the estimated 
500,000 private aircraft and 20,000 commercial aircraft* coming 
with the next four years. On the other hand— 
service and maintenance facilities for private 
and commercial planes are utierly inadequate. 
With all phases of the aircraft industry high- 
ly geared to the war effort, non-military air- 
ports, maintenance and operations facilities 
remained at a standstill. Now, in order to 
put wartime aviation to peacetime use, 12,000 
airports, airparks, flightstops and air harbors 
must be built. Thousands of hangars, ma- 
chine shops, landing facilities» and other 
needs must be provided. This means thou- 
sands of ttained men will be required for 
airport and aircraft maintenance and service 
operations, Without these trained men the 
necessary expansion cannot take place. Now 

is the time to lay your foundation 

for a future in Aviation. CAL-AERO 
TECHNICAL INSTITUTE has offered 

















CAL = 


2 FORMERLY CURTISS-WRIGHT TECHNICAL INSTITUTE 








GRAND CENTRAL AIR TERMINAL 
* 1225 AIRWAY, GLENDALE 1, CALIFORNIA 
2 a: (LOS ANGELES COUNTY) 





CAL-AERO 


TECHNICAL INSTITUTE 


TCCHMICAL INSTITUTE. 


UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, PRESIDENT AND FOUNDER, SINCE 1929 
ON OUR OWN AIRPORT-IN THE HEART OF THE AIRCRAFT INDUSTRY 






the BEST SPECIALIZED TRAINING to be had in AERONAU- 
TICAL ENGINEERING and MASTER AVIATION MECHANICS, 
with C, A. A. approved courses, continually since 1929. 

With thousands of civilian graduates in all phases of Aviation 
plus the stupendous war job of training approximately 25,000 
pilots and 7500 mechanics for the Army Air Forces, “CAL- 
AERO” is rich with experience. Coupled with up-to-the-minute 
courses, the latest modern equipment, its own huge airport in the 
heart of Southern California’s giant Aircraft Industry, CAL-AERO 
TECHNICAL INSTITUTE is the logical place to prepare yourself 
with a foundation for a Career in Aviation. 

*GOVERNMENT AUTHORITIES QUOTE 


VETERANS 


Cal-Aero Technical Institute is on the list of approved 
schools on file with the Veterans’ Administration, making 
discharged service men attending Cal-Aero eligible for the 
educational benefits as provided under the “’G. |. Bill of 
Rights.” If you are interested in Aviation and want to 
take advantage of these educational benefits, write us. We 
will be happy to help you with your future plans. 























BE WISE~PROTECT YOUR FUTURE 
MAIL TODAY @ DON'T DELAY 


| | WITHOET COST OR GOLIGATION SEND OL FULL MMPORMATION ANB CATALOG GR TR COURS CHICEED SLOW 


C AERONAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 
OSPECIALIZED ENGINE COURSE { 
O SPECIALIZED AIRPLANE COURSE ao | 
(C) POST GRADUATE AERONAUTICAL ENGINEERING COURSE te | 
(CO SPECIALIZED AIRCRAFT SHEET METAL COURSE | a 
[] AERONAUTICAL DRAFTING COURSE, HOME STUDY 
(CO AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 
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Here’s An Opportunity 
For A Man With 
FLYING EXPERIENCE 


An organization making extensive Post- 
War plans for a nationally known client 
wants a man with the following qualifica 
tions: 


@ General knowledge Aviation 

@ Prefer World War I! Vet. 

@ Must have Civilian Flying exp. 
@ Should be Map-Minded 

@ Available for interview in N.Y.C. 


GOOD SALARY 
QUALIFIED PERSON 


State full details, first letter. 
Box G-901, Finneran, 1475 Bway, N. Y. 18 











a new book about 
“JET 
PROPULSION”’ 


a thermodynamic analysis 
for all types 
the only book of its kind 
an authoritative treatise on 
the most important new 
development to come out 
of this war 
new 2nd edition 
revised enlarged completely rewritten 
send $1.25 check or money order to 
Thomas N. Dalton 
471 Union Ave. 


















Elizabeth 3, N. J. Dept. F 
Be Sure to Build a These 
Popular Cleveland Modeis 







. - ee 
— ae : 

; Mustang P-5i 

< - Ss 26 3/16”. 
— g° MEM Kit SF-91 $3.00 
Mitchell B-25 Bomber ere Dawe bon, coder ate 
55”. C-D Master Fiy- $8. 50 rect, including 20c extra for 
ing Model Kit SF-125 ~ acking-postage. 

CLEVELAND MODEL & SUPPLY CO. 
4508 E64 Lorain Ave, Cleveland 2, Ohio, U.S.A. 


GLIDERS 


BLUE PRINTS AVAILABLE 


© Utility Trainer © Primary 
Glider ® Soaring Glider 


SINGLE and TWO-PLACE 


FREE 3-View Pictures; Gov't. Surplus Sal- 
vage Materials Available. What Are Your 
Needs? Prompt Service. 


California Aero Glider Co., Dept. F-6 
1829 West 62nd St., Los Angeles 44, Calif. 

















| century ago. 





Letters 
(Continued from page 82) 





something like Nemesis, how many peo- 
ple would interpret the latter as “retribu- 
tive justice’? Names do mean much and 
I think we've picked the right ones. 

Bit, SAMUEL 
Trenton, N.J. 


QUERY ON JET PLANES 
Sirs: 

In the many articles which I have read 
on jet planes I have not seen anything 
explaining what would happen if one 
ran into a rainstorm, snow or sleet. 
Would this affect the performance of the 
plane in any way? Would it be possible 
that the rain would be mixed with the 
flame after being taken in through the 
air intake? 

Tom GISVOLD 
Stanley, Wis. 
@ Rain, sleet or snow will not affect the 
performance of the jet engine so far as 
is known. It may even be beneficial 
since the cool rain is easily transformed 
into steam by the intense heat of the 
engine. Stesm is easy to compress and 
provides additional thrust. Jet experts 
at Wright Field point out that little 
trouble is expected even from dust and 
sand storms, believing that the dust and 
sand particles will readily be expelled 
through the exhaust—Eb. 


A CENTURY-OLD PREDICTION 
Sirs: 

While the bombardment of Tokyo is 
a news item that flashed across recent 
newspapers, it was scooped by J. K. 
Friederich who predicted this event a 
Friederich, a now-forgot- 
ten Franco-Prussian publicist interested 
in steam and balloon inventions, wrote 
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“We had to ditch everything!" 


a satirical account which was published 
in 1847. He stated that within 100 years 
Tokyo would be destroyed in a few min- 
utes by bombs, rockets and gunfire from 
an “imperial American airfleet”. While 
his picture of the small lightplane of the 
day was somewhat far-fetched, he fur- 
ther revealed that future aircraft would 
be equipped with 24 guns and would at- 
tain a speed of 235 m.p.h. He predicted 
that the first airship would be invented 
in 1891 (the first to fly was Giffard’s, in 
1852). But Friederich had scooped the 
idea by mentioning swift steam airships 
back in 1826 

S. C. GILFILLAN 
Research Associate 
University of Chicago 


QUESTION TO MR. HOYT 
Sirs: 

John R. Hoyt’s “Is The Stall Landing 
Obsolete?” in Fryinc’s May issue is of 
considerable interest to many readers. 
Wheel landings deserve more considera- 
tion than is generally given them in flight 
instruction. 

One of Hoyt’s assumptions could be 
misleading if incorrectly interpreted. He 
assumes the formula for free-falling bod- 
ies applies in calculating the velocity with 
which a plane strikes the ground when 
it is stalled at a given altitude. If a stall 
landing is properly executed, the wing 
is at the angle of attack corresponding to 
that of maximum lift, the lift being equal 
to the weight of the plane. As the air- 
speed and lift decrease, the plane 
“mushs” down but does not drop under 
the force of gravity alone. I think the 
average lightplane would be “plastered” 

(Continued on page 152) 
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Teach Aviation Preflight this new, 
modern way with the Penguin 


PREFLIGHT CLASSROOM TRAINER M¥s 
een . 






“ i 
USE, IG 


Equipped with 
CONVENTIONAL 
AIRCRAFT INSTRUMENTS 
AND CONTROLS 


7. 






Simulates All Attitudes of Flight 


Penguin, the only practical training plane for teaching 
basic preflight is now available for classroom instruction. 
The plane is designed to assume all flight maneuvers; 


Penguin Preflight in- i . : 2 
straight and level, climbs, glides, stalls and spins. 












struction is basic and 
thorough, thusmaking Camera projector placed on left wing of plane projects 
it possible forstudent 4 silhouette on a panorama screen. The student, by the 
to obtain Private ~~ ->.ordination of stick and rudder, is required to control 
projected silhouette along the charted lines of funda- 
mental flight maneuvers. This teaches the student by visual 
observation to simulated ground and sky screen, the vari- 
ous attitudes of the aircraft in flight. Powered by fraction- 
al horsepower motor—propeller guard for added safety. 
Low Cost. 


Pilot's license in less 


than average time. 


Daily Preflight instruction is 
now being offered to men and 


women at our Chicago School Write for information on prices and specifications. 


-s = PREFLIGHT SCHOOL division 


Lewis School of Aeronautics 


classrooms. If you live in the 
Chicago orea you are cor- 


dially invited to stop in and 





see a demonstration of these 


Dept. F-7 235 S. Wabash Avenue, Chicago 4, Illinois 


Penguin Preflight Trainers, 
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Here's How to Run an Airport 
(Continued from page 35) 





us by a number of pilots who had visited 
this field on several occasions since its 
beginning in 1938. 

Each phase of airport operation and fa- 
cility offered the pilot customer depicted 
in “How Not To Run an Airport” was 
closely scrutinized at the Columbia air- 
field. The comparison proved further that 
the conditions prevalent at the majority 
of fixed-base operator airports can either 
be remedied or eliminated outright. 

In place of the dilapidated, fire-inviting 
hangars previously visited, the offices, 
lounge and repair shops of the Hawthorne 
service were all housed in an attractive 
steel-and-brick hangar 100 feet square. A 
total of 36 aircraft are stored here, of 
which 24 are privately owned. 

Hangar rent for lightplanes is set at $15 
per month, with larger aircraft, Stinsons, 
Wacos, etc., hangared at $20 monthly. This 
contrasts strangely with rentals for com- 
parable planes at the four airports sur- 
veyed in “How Not To Run An Airport.” 
Rentals were from $5 to $10 higher at 
those fields. Those lightplanes at Haw- 
thorne which are not hangared are as- 


signed a unique wind-proof tie-down area 
with concrete tie-down spots and tail 
posts to permit parking the plane in level 
flight position. There is no charge for the 
tie-down area, whether the plane is per- 
manent or transient. 

This gratuitous service is supplemented 
by small niceties that bespeak the pride 
of the operator in his opportunity to serve 
the flying public and create immeasur- 
able customer good-will. These services 
include cleaning the interior of the plane, 
wiping off the wing or cowling after serv- 
icing with fuel or oil, checking tire pres- 
sure and wiping off the windshield. 

This prompts a mental comparison be- 
tween the automobile “gas station” and 
the more efficient “service station.” Car 
owners’ expectations have all but made 
the “gas station” extinct and it should be 
remembered that they need not be per- 
manent customers to receive similar cour- 
tesies from all stations. Both the service 
station and the fixed-base operator have 
the personnel to refuel the vehicle, 
ground or air. It costs no more to per- 
form such minor services, but lack of 











ferred job in commercial aviation 
discharged veteran and desi 
the G.I. Bill consult us. WEX 


ROOSEVELT 


AVIATION SCHOOL 


MINEOLA, LONG ISLAND, N. Y. 











Phone Garden City 8000 





Be a Licensed Engine or 
Airplane Mechanic in 


SIX MONTHS 


All aviation repair stations must have 
licensed mechanics. Prepare now for your 
Engine or Airplane Mechanic's license at 
government-approved Roosevelt Aviation 
School. Ideally located for aeronautical 
training at historic Roosevelt Field. 16th year 
of unbroken operation. 

You may qualify in 24 weeks for either 
license (issued by C.A.A.) if 18 or over when 
you complete the course—or for both licenses 
in 48 weeks. Put yourself in line for better 
ratings after induction or an immediate pre- 
if not needed by Uncle Sam. /f you area 
re to continue your education under 
T ENGINE CLASSES BEGIN JULY 9 & SEPTEMBER 4 

NEXT AIRPLANE CLASS BEGINS JULY i 


Roosevelt Aviation School 745 
Hangar 23 Mineola, L. l., N. ¥. 

I’d like to know how I can become a licensed Kn- 
gine or Airplane Mechanic ip six months or 
both 2 in 48 \eeks. 








| WANTED 


| Pilots 


Who wish to pass their C.A.A. written examina- 
tions. Our thorough home study training 
eliminates the dry stuff in ground work—pre- 
pares you for these examinations in a hurry. 
Private, commercial or instructor ratings. It 
will not cost you a fortune either. Success 
uaranteed or your money refunded. Study at 
Ease te your spare time—supervised by a 
certified instructor. You — ae wouger deny 
yourself the benefits of a und school educa- 
tion. DON’T BE A HALF- FRAINED PILOT. 

There is a job for you in air transportation. Are 
you ready for it? Send for your free copy of 
“Modern Wings of Opportunity.’’ By all means 


do it now 
AERO INSTITUTE 
Dept. F2 Adams, Massachusetts 








foe 


FOUNDED BY CURTISS-WRIGHT 
Prepare for key positions in Aeronautical Engi 


growing field of aviation. 


Veterans welcome. Day and evening classes 


tunities in Aviation.”’ 


Dept. 2, 116 South Michigan Ave. 
Chicago 3, Ilinois. 








AERONAUTICAL 
UNIVERSITY iwz'vears 


flight and short, intensive training and degree 
courses lay foundation for advancement in the 


Send for free illustrated booklet — ‘‘Oppor- 
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them can readily create dissatisfaction 
and a definite impression of poor opera- 
tion. Most service station operators know’ 
this to be true—most fixed-base operators 
have not learned it—at least not yet. 

The variance in major overhaul rates 
between those charged by the four “aver- 
age” airports depicted last month and the 
one at Columbia casts something more 
substantial than a shadow of doubt as to 
the methods used to arrive at a fair 
charge. In the metropolitan area first 
surveyed, major overhaul rates for en- 
gines of 65 h.p. were staggered from $180 
to $500, the average being $350. Haw- 
thorne estimates the major overhaul of a 
Continental or Lycoming 65-h.p. engine 
at $150 as an average, with the Franklin 
engine of equal horsepower at $25 more. 
Geographical differences in mechanics’ 
wage scales hardly justify an increase of 
$200 for the same function—indeed, the 
superior facilities at Hawthorne might al- 
most make it seem that a reversal of rates 
would be justified. 

One revolting situation in “How Not To 
Run An Airport” was the lavatory situa- 
tion. In contrast, view the clean, modern 
separate rest rooms for men and women 
at Hawthorne. As an added convenience, 
the men’s room has a shower stall; the 
women’s room has a full-length mirror. 

A pilot’s ready room and a main lounge 
are available at Hawthorne; they are im- 
proved by a recent expenditure of $2,500 
to insure pilot and visitor comfort. This 
contrasts with the pine-planked benches 
in dirty, cold “lounge rooms” which be- 
speak an attitude of indifference to the 
customer by the average operator. 

The chronic complaint that snack bars, 
restaurants and lunch rooms are totally 
ignored in the average operator’s plans 
was reviewed in our prior article. The 
average small airport usually is devoid of 
facilities for feeding its customers. In 
too many cases where some means of 
serving food was hastily thrown together, 
the food was poorly prepared, generally 
cold and priced too high. Hawthorne’s 
neat lunch room is operated by a conces- 
sionaire and provides wholesome, palat- 
able food at prices in keeping with those 
prevailing in downtown Columbia. In 
brief, the creation of facilities, atmos- 
phere and services appealing to the aver- 
age person has been given prime consid- 
eration at this field. 

To all appearances, this policy has paid 
dividends. In 1944, after taking flight in- 
struction at Hawthorne, more than 150 
persons got their private licenses. With 
an average of 145 lessons per week han- 
dled by the instructors and an average of 
eight to 10 transient pilots putting in at 
this airport each day, the investment in 
courtesy, cleanliness and co-operation has 
given Hawthorne an excellent reputation. 
It operates with a total of 25 persons— 
including administrative, instructors, me- 
chanics and linemen. 

Unfortunately, the type of airplane 
care, the type of customer-operator rela- 
tions and the high degree of service pro- 
vided here is the exception, not the rule. 
However, it proves that a businesslike ap- 
proach to serving the private pilot of to- 
day—and tomorrow—not only will give 
impetus to aviation’s progress, it will de- 
velop into a profitable business. -It is 
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AIRPLANES FOR SALE 


GOVERNMENT war surplus airplanes now being 
sold. Do you know where to buy? List of over 
70 Government Agencies, Sales Centers and De- 
pots for $1.50. Surplus, Box 544, Denver, Colo. 


NICHOLAS- Beazley Monoplane, com- 








$150.00, com- 
plete; lightplane motors as low as $45.00, com- 
Siete with propeller. Send 25¢ for Spring War- 


Bargain catalogue listing hundreds of buys in 
airplanes, motors, crackups, salvage, located 
everywhere, some probably near you. (35¢ by 


first class mail.) Used Aircraft Directory, Athens, 
Ohio. 





AIRPLANES WANTED 


WANTED— Used Aeroplanes, Engines, & Equip- 
ment Guaranteed highest prices. Write: Ad- 
vanced Aircraft Service, P. 0. Box 3197, Savan- 
nah, Georgia 

WANTED at once: : Spartan Executive “or Beech- 
craft, must be in good condition, 450 h.p. pre- 
ferred. State full particulars in first letter, will 
pay cash. A. Richardson, Apt. 7, Casa Vieja, 
Tempe, Arizona. 


AVIATION EQUIPMENT 


AIR CORPS Squadron Insignias; for collectors 
and made to order. Prices and details, 10c. 
Hobbyguild, G-35 West 32nd St., New York. 
E-6B ARMY Type Navigational Computer with 
Instructions (leather case), $10.00; New Im- 
proved Cox & Stevens Navigation Computer in 
metal case with Instructions, $35.00; New Dal- 
ton D-4 Air Force Type Computer, black faced 
(fluorescent), $2.00: Weems Mark II Navigation 
Plotter, $2.00; Link Aircraft (Bubble Type) sex- 
tant, $230: Longines (Weems) Navigation Watch, 
$71.50 (Free Aviation Folder.) Pan American 
Navigation Service, 12021 Ventura Blvd., N. Hol- 
lywood, Calif. 

AI-DEE Ill. An outstanding small, . inexpensive, 
hand held, pack type aerial camera for private 
flyers. Write Aero Devices, 5134 W Madison St. 
Chicago 44, Ill. 

LOOK—24-Hour Watch Dials fit any watch 1 
minute to apply. 15c each—2 for 25c. Send cash 
to Aviation Enterprises, Dept. 1, P. 0. Box 671, 
Gallup, N. Mex. 


IN STOCK for immediate shipment: 




















Shock cord 
and windshield covers for light planes, tailskid 
springs, Steel’s log books, shock cord—all sizes. 
Send for list of aircraft hardware, etc. Free on 
business stationery only. Meltz Aircraft, New 
Brunswick, N. J. 


LEATHER “‘Insignias, made to order for your fly- 
ing jacket. Send sketch for prices. Julie’s Leath- 
ercraft, Lone Tree, Iowa. 


AVIATION SUPPLIES 


NEW Tires: Factory Stocks—Our specials 6.00x6 
non-skid, 7.00x4, 8.00x4 Strictly first, 4-ply, 
$11.75. Tubes, $3.25. All sizes stocked 6.50x10, 
7.50x10, 8.50x10 regular. 8.00-10.00 Smooth Con- 
tour Tailwheels 6x2 solid tailwheels, $1.45. 
Lowest prices. Immediate deliveries. New relia- 
ble merchandise. Sensenich propellers. B. G. & 
Champion Spark Plugs. Storage Batteries. Shock- 
cord rings. Windshield Pyralin. Scott Tailwheel 
Assemblies. Bob Trader-Aero Supply, Municipal 
Airport, Pittsburgh, Pa. 

WANTED: Forty horse power Szekeley Tractor 
Propeller One second-hand Aeronca or Cub 
wheels with tires and tubes. Wheels need not 
have brakes or drums. Bud Scott, Box 722, 
Archer City, Texas 
COMPLETE Stock for immediate shipment. Air 
wing fabric, tapes, needles, plywood, glue, nails, 
Randolph finishing products, dopes, lacquers, alu- 
minum powder; send for color chart. Flattorp 
propellers, Maule tailwheel assemblies, steel tub- 
ing, aircraft hardware and general aviation sup- 
plies. Meltz Aircraft, New Brunswick, N. J 
$50.00 WILL be allowed for any type of old para- 
chute toward the purchase of a new Irvin or Pio- 
neer PARACHUTE. Canopy must be clean. Age 
and condition of harness immaterial. Joe Crane 
& Co., 99 Main St., Mineola, L. I., New York. 


INSTRUCTION 


CAA WRITTEN examinations annoy you? Our 
typical multiple choice questions with answer key 
will help prepare you to pass. Private pilots; 
Aircraft mechanics; Engine mechanics. One dol- 
lar each, postpaid. Satisfaction guaranteed. Wis- 
consin Aeronautical Institute, 1522E Flett Ave- 
nue, Racine, Wis. 


























COMMERCIAL PILOTS — Airlines and A.T.C. 
need you—prepare with us for your Commercial 
rating. Regular Commercial Course $75.00. In- 
strument Rating Course $50.00. Celestial Naviga- 
tion $225.00. Terms. Pan American Navigation 
Service, 12021 Ventura Blvd., N. Hollywood, 
Calif 

G-I BILL of Rights. This is to announce that we 
are an approved school under G-I Bill of Rights 
program. You are entitled to select your school. 
If you desire a career in Aviation or Celestial Air 
Navigation. make your application now. Pan 
American Navigation Service. 12021 Ventura 
Blvd.. N. Hollywood, Calif. 

BUILD your own BG 6 Utility or BG 8 Two-place 
Sailplane from government certificated plans. Send 
10 cents for illustrated circular. Briegleb Aircraft 
Company, Van Nuys, Calif. 

METEOROLOGY — Navigation — General Serv- 
icing Simplified. New — Quick — Different. Vet- 
eran instructor’s proved easy method by corre- 
spondence. Pay as you learn. Constant super- 
vision. Write for particulars. Michigan School 
of Aviation, Detroit City Airport, Detroit 5, Mich. 


STUDENT Pilots—Prepare for the written ex- 
amination for a Private Certificate with Miller’s 
Study Guide. Consists of questions to be an- 
swered by using the proper CAA bulletin, mul- 
tiple-choice tests similar to the CAA examina- 
tions, and correct answers to all questions. Guar- 
anteed to be complete, accurate and up to date. 
Send $5.00 to J. J. Miller, P.O. Box 274, Albu- 
querque, New Mexico. 


BOOKS 

















FLIGHT Instructor, with new ‘Multiple Choice 
Typical Examinations.’’ Load Factor problems 
with solutions. Important information you must 
know. Only $3.00, postpaid or C.0.D. Quiz Sys- 
tem, 12021 Ventura Bivd., N. Hollywood, | Calif 


GROUND Instructors. At last, what you have 
needed. These three books prepare you for all 
ratings: ‘‘Ground Instructor,’’ a basic text, $3.00 
“Ground Instructor Rating,’’ all in multiple choice 
form. necessary to prepare you for the govern- 
ment test, $3.00. ‘‘Air Navigation Note Book’’ 
with Dept. of Commerce Navigation Plotter De- 
Luxe, $4.00. Quiz System, 12021 Ventura Bivd., 
N. Hollywood, Calif. 

AIRCRAFT & ENGINE MECHANIC MANUAL— 
just off the press—contains typical new examina- 
tions. Prepare for your rating. Only $3.00, post- 
paid or C.0.D. Quiz System, 12021 Ventura 
Blvd., N. Hollywood, Calif. 


QUALIFY as Airplane & Engine Mechanic, 1945 
texts prepare you for A & E rating (license) 
exam. Covers all phases required mechanical work. 
diagrams and latest Civil Air Regulations. Author 
holds A & E Certificate plus Aeronautical Engi- 














neering Degree. Aircraft Text, $1.50 Engine 
Text, $1.50. Combination, $2.50. Postpaid or 
C.0.D. Flight Press, Box 101-A, Edwardsville. 
Mllinois. 








CORRESPONDENCE Courses and self-instruction 
books, slightly used. Sold, rented, exchanged. All 
subjects. Satisfaction guaranteed. Cash paid for 
used courses. Complete information and 92-page 
illustrated bargain catalog FREE. Write—Nelson 
Company, Dept. 2-17, Chicago 4, Il. 





STUDENTS—of Aircraft and Engine Mechanics 
preparing for CAA licenses. A new book ‘Aero 
Mechanic’s Questionnaire’ is now available. 2,000 
multiple-choice questions on: Sheet Metal, Weld- 
ing, Hydraulics, Rigging, Aerodynamics, Wood 
bavuric, wvopeing, Propellers, ignition, Lubrica 
tion ; Carburetion; Power Plants; Civil Air Regu- 
lations. 200 questions on each of these ten sub- 
jects Each auestion with five alternate answers 
Answer keys included. $3.00 postpaid. C.0.D. 
slightly higher. Paxon Publications, 224 Maine, 
Lawrence, Kans. 

METEOROLOGY — Navigation — General Serv- 
icing Simplified. New—Quick—Different. Vet- 
eran instructor’s proved easy method by corre- 
spondence. Pay as you learn. Constant super- 
vision. Write for particulars. Michigan School 
of Aviation, Detroit City Airport, Detroit 5, Mich. 
“AIRCRAFT Hydraulic Systems,” by E. W. Me- 
Donough. Design-Theory-Operation. A_ special- 
ized branch of aeronautics for students, mechan- 
ics, engineers, draftsmen, training schools. Test- 
ing and maintenance of commercial and military 
hydraulic installations treated fully. $2.50. Air- 
craft Specialties, 134 So. Waller Ave., Chicago 44, 
Illinois. 











SITUATIONS WANTED 


EXPERIENCED A&E, propeller man, private 
pilot, nagivator. Single, 4F. Prefer cargo, ex- 
ploration outfit. Box 263, % Flying. 
RETIRED A.A.F. Pilot, desires position flying 
Commercial license, single and multi-eng., and 
06-7200 h.p. Some operations and test experience. 
Good health. 26 years old. Available imme- 
diately. Box 264, % Flying. 

RELEASED R.C.A.F. pilot with multi -engine and 
commercial beam experience. Have commercial 
license and good references. Available imme- 
diately. Box 265, % Flying. 


MISCELLANEOUS 


WANTED: Engineers, interested in becoming af- 
filiated with national engineering service organi- 
zation as consultants. For information write 
United Engineers, Inc., Box 1065-B, Los Angeles 
28, Calif. 

HAVING Car trouble? Used guaranteed auto, 
truck parts. Save money. Transmission special- 
ists. Describe needs; immediate reply. Victory, 
2439L Gunnison, Chicago, 25. 























ATTENTION Student Pilots! ‘‘Questions for 
Pilots’’ by H. Greinke, CAA Certificated Flight 
& Ground Instructor. New Multiple choice ques- 
tion and answer book to aid the student pilot in 
preparing for the CAA private pilot written ex- 
amination. Contents include typical examination 
questions on Civil Air Regulations, Navigation, 
Meteorology and General Service of Aircraft. Easy 
to read, easy to handle. Order today! $1.00 post- 
paid or C.0.D. plus postage. Money back guar- 
antee. Hangar Flying, Dept. 4, 112 E. Grove St., 
Bloomington, Til. ae 

JET PROPULSION. Understand Aviation’s latest 
marvel. New treatise prepared by two engineers 
closely associated with the Bell P-59 and Lock- 
heed P-80 jet engines, shows concise plans for 
building jet model engines. Complete data, design 
charts included. Only 50c. Technical Press, Box 
951 F, Salem, Mass. 

AIRLINE Transport Pilot Rating, by Zweng; a 
new book, first of its kind—prepares applicants for 
Airline Transport Pilot Rating. Typical Examina- 
tions included. $4.00 postpaid or C.0.D., Pan 
American Navigation Service, Dept. F-C, 12021 
Ventura Blvd., N. Hollywood, Calif. 

















METEOROLOGY. This important subject fully 
covered in ‘‘Ground Instructor,’’ by Charles A. 
Zweng. Basic text with original ‘‘Quiz Method”’ 
now used in leading Aeronautical Schools. A 
complete section on Navigation and General Aero- 
nautics included. Only $3.00 postpaid or C.0.D. 
Pan American Navigation Service, Dept. F-C, 
12021 Ventura Bivd., N. Hollywood, Calif. 
COMMERCIAL and Private Pilots. New typical 
‘Multiple Choice’’ examinations are included in 
‘“‘Aeronautical Training’’ just published; only 
$3.00 postpaid or C.0.D. Quiz System, 12021 
Ventura Blvd., N. Hollywood, Calif. 








BE a professional Sports Writer. Join a big in- 
come Profession. Write for free details. Ameri- 
ean Sports Journal, Department B, Suite 611, 30 
West Washington Street, Chicago 2, Illinois. 





MAGAZINES (back dated)—foreign, d tic, 


YOUR name cleverly drawn in Cartoon, $1. State 
hobby or profession. Holt Scott, Box 126, Somer- 
ville, Tenn. 
NOW you can teach yourself to play Hawaiian 
Guitar or Spanish Guitar or Popular music on 
the piano. Every chord position is illustrated in 
clear photography, diagrams and music notes 
Those three self mastery book-courses one dollar 
each. Send to, Franks Musician Supply, 3311 
Herman Ave., San Diego 4, Calif. 


WANTED to buy: Design for light plane using 
either 40-50-65 H. P. engine. Write Box No. 266, 
%o_ Flying. 

FREE—to service men and women—all ranks— 
your poem or manuscript published in a book. 
Information—Mamie J. Gibbs, 701 Washington 
Ave., Etowah, Tenn. 

NOISESTOPPING soft waxen Sleep-Rite earstop- 
pers, stop noise; fly, sleep, swim better. Set 10c. 
Raymond Dow, 15 Park Row (1216AG), New 
York 7, N. Y. 

WANTED: 
or new, military or civilian airplanes. 
Larkins, 
Calif. 
UNIVERSAL Midget Aircraft %” Socket Set. 
Dandy 18 piece set: 8 sockets—%2” to %e", 
Spintype Handle, Sliding T Bar Handle, Reversi- 
ble Ratchet, Midget Crescent wrench, 4 Midget 
Open End Wrenches, 1 Midget Screwholder, 
$19.85. Order this new Aviation mechanics set 
now! Immediate shipment: Overnight by air to 
anywhere USA! Universal Tool Company, 0. B 
Dematteis, President, 1527 Grand F, Kansas 
City, Mo. 

AERO Cameras for sale: Folmer Grafiex K-5 and 
K-10 with original lenses, $275 each. a roca 
H. Stern, 872 Sixth Ave., New York, A 























Manufacturers | nameplates from old 
William 
5804 Ocean View Drive, Oakland 11, 











arts. Books, booklets, subscriptions, pin-ups, ete. 
Catalog 10¢ (refunded). Cicerone’s, 863 First 
Ave., New York 17, N. 


SONG Poems wanted to be set to ns Send 
poem for immediate consideration. Five Star Music 
Master, 448 Beacon Bidg., Boston 8, Mass. 
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TYPEWRITER Repairing—Original Course—Sim- 
plified Home Study. Weber Typewriter Mechanics 
School, Box 269, Osborn, Ohio. 


BEAUTIFUL airline baggage stickers, 7 different, 
25c ; 20—$1.00; 32—$2.00. E. Smith, Dept. FL, 
45 E. Banks, Chicago 10, Til. 

EVERY Picture An Enlargement. 8 sparkling 
deckle-edge Enlargements and roll developed 25c 
coin; 116 size or smaller; enlarge reprints 3c. 
Enlarge Photo, Box 791N, Boston, Mass. 


MOTORSCOOTERS $50 up, complete: motorbikes 
$40 up; gasoline motors $5 up Tires, parts, 
plans. Mailorder only. Send 25c for big War 
Bargain catalogue Number Eight, just out, listing 
hundreds of bargains in motorscooters, motor- 
cycles, midget cars, ete. (35c by first class mail.) 
Midget Motors Directory, Athens, Ohio. 











HOME Movies—Travel, comedy, Hollywood films, 


sport, and cartoons, film and equipment. Many 
in Kodachrome. Sample film and catalog, Dime 
Audet, Box 6520-KG, Philadelphia 38, Pa. 


WANTED—MISCELLANEOUS 


WE Purchase for cash Diamonds, Watches, Jew- 
elry, Silverware, Cameras, Projectors, Lenses, 
Accordions, Binoculars, ete. Take advantage of 
current high prices. Ship now. Payment made 
immediately. Purchases held ten days subject to 
your approval. Bank References. Buysell, Inc., 
872 Sixth Ave., New York. 

WATCHES Wanted—Broken or usable—all kinds, 
even Ingersolls. Highest prices paid for jewelry, 
rings, spectacles, alarm clocks, razors, cigarette 
lighters, gold teeth, etc. Cash mailed promptly 
Lowe’s, Holland Building, St. Louis 1, Mo 


HELP WANTED 


PILOTS wanted by TWA with experience on twin 
engined land planes and flying boats to do private 
flying for corporations and individuals now re 
ceiving airplanes for use in their business. Most 
of these positions pay a straight salary with travel 
expenses. There is relatively little flying, and 
working conditions are pleasant In applying 
give complete experience, civil and military, with 
time as pilot on each type of equipment, ratings 
etc. TWA’s interest in this matter is to be of 
service to pilots looking for employment and to 
aircraft owners looking for capable, safe and de 
pendable pilots. Address : R . Oberdahn, 
Transcontinental & Western Air, Inc., 101 West 
llth St., Kansas City 6, Mo 

AERONAUTICS Instructors wanted High sal- 
aries. Pleasant work. Your own hours. Pilots 
prefer ground instruction under supervision of 
certified instructors. Get your C.A.A. Ground In 
structor rating now! There is a job waiting for 
you. We prepare you for your certificate in a 
hurry. Write: Aero Institute, Dept. FB, Adams, 
Mass. 




















PATENTS 





PATENT Particulars and Blanks Free: Sterling 
Buck, F, 637 North Ave., Baltimore 17, Md. Gov- 
ernment-Registered Patent Attorney 37 years. 


PATENT your Good Ideas! Send me your simple 
sketch or model. Free confidential advice—lit- 
erature. Z. Polachek, Registered Patent Attorney- 
Engineer, 1234 Broadway, New York City. 


PATENT Protection. Information and Invention 
Record Free. Randolph & Beavers, 372 Columbian 


Bidg., Washington, D. C 














The War Isn't 
Getting Any Cheaper! 


ALL OUT 
FOR THE MIGHTY 
7TH WAR LOAN 


FLYING 
Only by examining the faults of the aver- 
age fixed-base operator and comparing 
them with the practical and profitable 
manner of operating an airport, will pi- 
lots demand the type of service to which 


July, 1945 
they are entitled. It gives rise to the 
question that every pilot and private 
plane owner should ask himself—what 
kind of service am I getting now, and 
what kind do I want? END 





Letters 
(Continued from page 148) 








to the runway if it hit the ground with a 
vertical velocity of 680 ft./sec. 
I am very pleased to see you publishing 
articles of this kind. 
J. C. Mouzon 
Philadelphia, Pa. 


WANTS AIRPORT PLANS 
Sirs: 

I am a reader of Friyrmnc and enjoy it 
very much. I have been looking for an 
article on airport operation, since, like 
many other pilots, I have hopes of owning 
a flying business after the war. An arti- 
cle on airport construction, hangar design 
and cost, runway surfacing and the best 
types of material for runways in all- 
weather country, would be much appre- 
ciated by all of us. 

Lieut. FRANK E. Epwarps 
Harlingen, Tex. 
@ We plan to cover this subject in forth- 
coming issues. See “How Not To Run An 
Airport” in the June issue and its com- 
panion piece on page 35 of this issue—Eb. 


CAPTION CORRECTED 
Sirs: 

Your attention is called to an error in 
the caption accompanying the photo of 
the blind landing antenna system shown 
on page 75 of the April issue of Fiyinc. 

The slender bar is for the glide path 
and the U-shaped piece for the localizer. 
This is the reverse of the description 
shown under the picture. 

Because this is comparatively new 
equipment in the field and maintenance 


men are not yet completely familiar with 
it, it is felt that serious results may result 
from the incorrect caption. It is request- 


ed that a correction be made as soon as 
possible. 
Mas. Frances C. BYRNES 
Radio and Radar Subdivision 
Wright Field, Ohio, 
Engineering Division 
@ Sorry. That’s the way it was described 
to us by one of the country’s leading 
manufacturers.—Eb. 


DON'T FORGET RADAR 
Sirs: 

Maj. Oliver Stewart, author of “Is Bat- 
tle-bombing Doomed?” in the March is- 
sue of FLy1nc, seems to think it is. May- 
be so, but has he overlooked the impor- 
tance of radar in his arguments? When 
the enemy develops radar to the same 
point we have he will also be able to en- 
gage our planes in combat at will, no 
matter what kind of cover they will be 
flying. That will mean that all bombers 
will be battle bombers. 

Cpt. Roy H. JAMES 
APO, New York, N.Y. END 
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